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Distinctive in characteristics 
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steel and other ferrous metals from the effects 
of water, acids, alkalis and all corroding 
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A. C. E. is composed of a pure asphalt 
broken into minute particles in the presence 
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inert mineral colloid, to which are added time 
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mate salts. 
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A. C, E. is applied cold, by spray or canvas 
sling. Any desirable thickness can be obtained. 
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Refiners Back Marketing 
Code 


()P: wholesome note of the several efforts that have brought the Code of Marketing 





Practice to its present status is the position of refiners. While the code represents the 
efforts of men of varied positions in the petroleum industry, refiners in particular, 
| have fostered it and sought its adoption from first to last. 


The code is now before the Federal Trade Commission, following a hearing at St. 

| Louis, February 11, 1929. It is but little changed from the draft that came out of the last 

meeting of the American Petroleum Institute at Chicago. Its ratification can not be predict- 
ed, but indications are favorable to approval. 


| 
| That refiners have approved it and sought its adoption is hopeful on the score that they 
| 





have been responsible for several of the customs, which the code will hamper. The leas- 
ing and loaning of equipment, one of the major sections of the code, has had its support 
from the manufacturing branch of the industry. The fight for gallonage for the past five 
years has found refiners in its midst. Equipment came to play a leading role in gaining 
retail outlets. 


Evidently the refining branch of the industry is set against continuing the evil of 
leasing and loaning equipment. 


Although the part of the code dealing with commercial accounts was not changed as 
some desired it, the hearing at St. Louis leaves no doubt that many leading refiners are in 
) favor of eliminating commercial account prices at service stations. A motion at St. Louis 
to make this a part of the code came near to passage. 


The commercial account was so defined that it will not apply to passenger automobiles 
owned by persons and concerns whose other vehicles will be entitled to lower prices. 


The prediction was made at St. Louis that within two years the petroleum industry 
will be free of commercial accounts at service stations. Persons and concerns enjoying 
such discounts will be forced to have them through tank wagon deliveries. 


It is too much to expect any Code of Marketing Practice to eliminate selling evils over- 
night. Progress thus far does indicate that sellers of gasoline are determined to rid them- 
selves of customs which have sapped profit and encouraged the entry of retail dealers whose 
; | experience, finances and ability did not justify their place as merchants. 


Once set in motion, the code as it now stands can be amended and enlarged to cover 
| still other selling evils. Those backing the move were willing to admit that the present code 
| did not represent what many desired. It was presented as a compromise of diversified opin- 
| ions. These men also said they believed its ratification by the federal body and approval 

| by a substantial section of the petroleum industry would result in further changes that would 
continue to benefit petroleum prices. 


Just as the code has had the backing of refiners in its progress thus far, it is certain to 
have it for whatever changes may come in the future. 


Refiners are particularly adapted to establishing the code as a working principle. They 
furnish the petroleum products of the world. If they are determined to have it sold profitably 
and honestly, their position will have irresitable influence on both jobbers and retail service 


station owners. 
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A Reed Multi Panel Automatic Air 
Filter equipped with weatber hous- 
ing for outside installation. Lower 
louvre section is hinged and may be 
raised as shown to permit free ac- 
cess to oil reservoir and for sediment 
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Fractional Distillation Analysis—Its Application 
in the Manufacture of Natural Gasoline 
and in the Refining of Petroleum 


T the time the writer 
first began his investi- 
gation on analytical 

apparatus and methods for 
the analysis of natural gas and 
gasoline into the individual 
hydrocarbons — methane, 
ethane, propane, iso-butane, 
etc., there were not available 
apparatus and methods which 
would accurately determine 
in natural gas and gasoline 
the percentages of most im- 
portance to the natural gaso- 
line manufacturer; namely, 
the percentage of gasoline 
vapor in the gas and the per- 
centage of so-called fixed gas 
(ethane and propane) in the 
gasoline. Furthermore the ex- 
isting apparatus were entirely 
too complicated in construc- 
tion and operation for prac- 
tical use in industrial labora- 
tories ; highly-trained physical 
chemists were needed for 
their operation, the consump- 


tion of liquid air was exces- 


By WALTER J. PODBIELNIAK, Phd. 
Research Chemical Engineer 





HE actual analysis of natural gas and gaso- 

line into the individual hydrocarbons present 

has until lately been possible only for highly 
trained physical chemists working in very well 
equipped research laboratories. After years of re- 
search, W. J. Podbielniak has succeeded in devel- 
oping an entirely practical and satisfactory 4p para- 
tus and methods for the accurate analysis of nat- 
ural gas and gasoline, refinery tail-gases, thermally 
decomposed g4ses of all kinds; the apparatus be- 
ing simple, compact and adaptable for routine use 
in industrial laboratories by operators of ordinary 
training. The past seven months have witnessed 
the adoption of the Podbielniak analytical appara- 
tus by almost all the large natural gasoline com- 
panies in the United States and some in Europe. 
The California Natural Gasoline Association has 
already taken steps to standardize the method of 
analysis with a view to eventual official adoption. 
In the accompanying article Dr. Podbielmiak gives 
a resume of the development of his apparatus, de- 
scribes its principle and explains the practical ap- 
plications of the alaytical method to the manufac- 
ture of natural gasoline, the refining of petroleum 
and to research and technical development of new 
processes such as the thermal decomposition of 


various natural gasoline com- 
panies in whose laboratories 
he has installed the fraction- 
ating apparatus. As a result 
of this further research and 
the helpful suggestions re- 
ceived, the analytical appa- 
ratus was simplified and im- 
provements incorporated to 
materially decrease the time 
of analysis and to increase 
the accuracy obtainable, 
especially in the case of “dry” 
natural gas samples. In par- 
ticular the operation of the 
apparatus was simplified and 
standardized so that it could 
be learned by an operator in 
a few days as a manipulative 
process without necessity for 
thorough understanding of 
the theory involved. 


PRINCIPLE OF THE 
APPARATUS 


An obvious way to analyze 
a complex mixture is to sepa- 
rate its various components 


sive and the time per analysis | 
ran into days. 


gases to produce aromatic condensates. 


by some suitable physical or 
chemical process. In the case 








The apparatus discussed in 
this article was developed to fill the needs of the natural gaso- 
line industry for a simple, accurate and easily operated apparatus 
for the analysis of natural gas, natural gasoline and similar 
volatile mixtures, into individual hydrocarbons. It was first de- 
veloped at the University of Michigan, in 1925-1926 by the writer 
with the guidance of Professor E. H. Leslie, the Phillips Petro- 
leum Company of Bartlesville, Oklahoma, contributing to the 
expense of the investigation. As a result of this investigation an 
apparatus was developed, based on the use of very efficient frac- 
tional distillation for the separation of the components of natural 
gas and gasoline, (and in any gaseous or volatile liquid mixture 
Susceptible to fractional distillation.) This apparatus was found 
sufficiently satisfactory to be adopted by the Phillips Petroleum 
Company for routine use in its laboratories as described by 
Oberfell and Alden in an article entitled, “Low Temperature 
Fractionation.” 

While the apparatus has thus been found fairly satisfactory, 
it was recognized that there was room for improvement in 
the determination of the gasoline content of dry gases and in 
the analysis of very volatile liquids. The writer has accord- 
ingly continued his research on the fractional distillation method 
of analysis with the specific objectives of (1) greater sensitiv- 
ity and accuracy of the analytical apparatus and (2) utmost 
Simplicity, compactness and ease of operation. In this research 
he has been materially aided by the full co-operation of the 





of hydrocarbons of the me- 
thane series (and similar series) which are very similar chemi- 
cally and differ mostly in boiling point fractional distillation is 
the only practical method for obtaining such separation with suf- 
ficient sharpness for arialytical purposes. The apparatus is there- 
fore based on fractional distillation and its accuracy is primarily 
dependent on the efficiency of the fractionation achieved in its 
fractionating column. 

The fractionating column is made of Pyrex glass with a 
cooling chamber at the top and a distilling bulb at the bottom, 
the latter being electrically heated (Fig. 1-A). Liquid air or 
any suitable refrigerating agent (liquid carbon dioxide may 
be used for gasoline analysis) is blown into a copper cooling 
vessel immersed in a gasoline bath contained in the cooling 
chamber. Thermocouples in the vapor space measure the tem- 
perature of fractionated vapor and the rate of distillation is 
controlled by the two-way stopcock (second from left) which 
serves as a flow regulating valve. A manometer is provided 
as shown to measure the pressure in the columns and another 
manometer beyond the regulating stopcock measures the pres- 
sure in an evacuated container into which the fractionated 
vapor is allowed to pass. 

The distillate is collected in the vapor form in a container 
of known volume which is evacuated previous to analysis. The 
rising pressure in this container as indicated on the right hand 
manometer shown, measures accurately the amount of vapor 
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FIGURE 1—Double Unit Fractionating Apparatus in laboratory 
of the Richfield Oil Company, Signal Hill, California 


distilled into it. This method of collecting and measuring the 
distillate presents many advantages when dealing with ex- 
tremely volatile hydrocarbons such as methane, ethane and 
propane. 

The analysis of a gasoline or gas sample consists of (1) en- 
tering the gasoline or gas sample into a previously evacuated 
column with the reflux chamber sufficiently cold to reduce 
the vapor pressure of the gasoline to atmospheric or to con- 
dense the gas to a liquid which drains to the distilling bulb 
of the column, (2) running a batch distillation on the sample 
entered, preferably at atmospheric pressure, the fractionation 
achieved being sufficiently sharp so that one after another 
hydrocarbon may be distilled from the column in the order of 
decreasing volatility in a substantially pure state, as indicated 
by the vapor temperature measured by thermocouples; the 
distilled vapor is collected in an evacuated receiver as already 
explained and frequent simultaneous readings taken of the 
proper pressure and the vapor temperature to provide data for 
the (3) plotting of a fractional distillation curve (amount of 
distillate against vapor temperature) from which the percent- 
ages of the various hydrocarbons indicated by the flat places 
on the curve may be calculated. Figures 2, 3, 4, 5 and 6 are 
actual fractional distillation curves obtained with the apparatus, 
all of the readings taken during the analysis being plotted as 
encircled points. 


It will be seen from the curves that the separation is almost 
perfect for the more volatile hydrocarbons with boiling points 
far apart. The separation between iso-butane and n-butane, 
between iso-butane and n-pentane, between ethane and ethylene, 
etc., and between the hexane isomers is not so sharp, due to the 
small difference in boiling points although the compounds pres- 
ent are clearly distinguished. 

For the purposes of analysis it is of course desirable to 
obtain fractional distillation curves as close to the “stair-case” 
ideal as possible. Where the separate compounds present are 
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FIGURE 1-A—Column with silvered jacket illuminated to 
show visibility 


sharply separated, as for instance, n-butane and iso-pentane 
there is no difficulty in determining the percentages of such 
hydrocarbons in the mixture; they are identified beyond doubt 
by their constant boiling point and sharply cut off from each 
other on the curve. However, when the separation becomes 
more gradual, the question arises as to what is the proper way 
of determining the quantity of each component present. 

The usual method for such determination is the so-called 
“mid-point” method. In this method a “cut-point” is located 
on each temperature rise midway between the temperatures of 
the flat places in the curve immediately to the left and to the 
right of the rise. The quantity of each component is then taken 
equal to the distance between the “cut-points” between which it 
is found on the curve. 

For fairly steep rises and for distillations conducted under 
fairly constant conditions, this method seems to yield close re- 
sults. It has, however, no theoretical basis and may yield very 
erroneous results as in the case of the temperature rise shown 
in Figure 7, where the distillation was fairly “sloppy” before 
the midpoint temperature and improved very decidedly just 
before this temperature was reached. As a result the mid- 
point method is here obviously incorrect as it will be granted 
plausible that there is much more of the heavier component 
distilled before the mid-point than of the lighter component 
distilled beyond the mid-point temperature; the cut should take 
place considerably to the left of the mid-temperature. 

There is a more precise method avoilable for locating cut- 
points which may be best explained. by referring to the ordi- 
nary constant pressure equilibrium diagram for a binary mix- 
ture, or in other words, the relation of the boiling point at 
constant pressure of a mixture of two compounds to their per- 
centages, Figure 8. This diagram indicated the composition 
of the liquid and of its equilibrium vapor for any boiling point 
determined for the mixture. 

Since it is the temperature of the fractionated vapor leaving 
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the column which is recorded and plot- 


ted in the analytical distillation, we are 
interested only in the full line repre- 
senting the relation between the tem- 
perature of the vapor and its composi- 
tion. This curve does not coincide with 
a straight line drawn between the ex- 
tremities of the curve but does not rad- 
ically deviate from it. If this curve did 
actually coincide with a straight line it 
is fairly obvious that a “cut-point” be- 
tween two plateaus could be determined 
with as much precision as that inherent 
in the vapor temperature readings 
themselves by simply moving a vertical 
line left and right along the rise until 
the hatched areas to the left and to 
the right of the intersection of the 
vertical line with the curve were ex- 
actly equal. Figure 7. This would be 
true because if each area were divided 
into vertical rectangles of very small 
width, the height of each rectangle 
would be proportional to the percent- -80 
age of the less volatile component for 

the left hand area and to that of the 20 40 © 60 
more volatile component for the right 
hand area, respectively. 

Since the relation vapor composition vs. boiling point does 
deviate from a straight line, the “equal-area” method, while 
much more nearly correct than the mid-point method is af- 
fected by a small error which may, however, be entirely neg- 
lected in practice. By the use of this method it is possible to 
obtain close checks from fractional distillation curves run on 
the same sample but with widely different separation efficiency. 
Its use is advised in interpreting all fractional distillation curves. 
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FRACTIONING COLUMNS 


The fractionating column of an apparatus based on fractional 
distillation is of course its most important part and its design 
has been the result of considerable experimentation, each varia- 
tion in design being tested in actual use by different operators 
in industrial laboratories. Figure 1-A shows a column of latest 
design, with silvered vacuum jacket, illuminated to show trans- 
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FIGURE 3—Amount of vapor distilled measured by pressure rise 
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FIGURE 2—Amount of vapor distilled measured by pressure rise 


parency of silver deposit. The distilling bulb is an integral part 
of the column and is almost completely surrounded by a vacuum 
jacket. Heat is supplied to the liquid in the distilling bulb by 
means of an external heating element consisting of a large 
number of turns of No. 32 nichrome wire wound on the bottom 
part of the column with asbestos for insulation. There is no 
need for an additional cooling bath at the bottom of the column 
(a gas sample may profitably be pre-cooled before being entered 
in the column to cut down the time necessary to enter it) as 
even liquid methane can be retained in the distilling bulb with- 
out being unduly boiled by room temperature. The heat input 
to the column is controlled precisely and there is no trouble 
with vapor from a separate distilling bulb becoming super- 
heated in the connection between such a bulb and column. 
However, the most important recent improvement in the 
fractionating columns has been the silvering of the vacuum 
jacket to improve the thermal insulation of the column. While 
this appears to be an obvious improve- 
ment, the difficulty has been to retain 
the visibility which is almost essential 
for the operation of the column. This 
difficulty has been solved most satis- 
factorily by working out a silvering 
procedure which deposited a film of 
silver thick enough to improve the 
thermal insulation about three times 
and withal, thin enough and so deposit- 
ed in the vacuum jacket that visibility 
is retained as shown in Figure 1-A, 
where the coil packing of the column 
is distinctly seen by aid of an ordinary 
flashlight. Because of the greatly im- 
proved thermal insulation it is easier 
to retain liquefied gas in the distilling 
bulb and in the column without undue 
boiling and flooding; in the case of gas 
analyses a much greater quantity of 
the gas can be passed through the col- 
umn per unit of time with adequate 
cooling and scrubbing of the hydro- 
carbons to be retained in the column. 
As the silvered column is almost 
perfectly adiabatic, the fractionation 
achieved by it is considerably improved 
over a non-silvered column. In ad- 
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FIGURE 4—Amount of vapor distilled measured by pressure rise 


dition to decreasing the time of analysis it has been found 
that the silvered column saves from 25 to 50 per cent. in 
liquid air consumption over columns with non-silvered vacuum 
jackets. At present a liter to a liter and a quarter of liquid 
air on the average should suffice for an analysis. 


ACCURACY AND SENSITIVITY 

The accuracy of the apparatus is indicated by the sharpness 
of separation shown in the fractional distillation curves (Fig- 
ures 2, 3, 4, 5 and 6). It must be kept in mind that the “equal 
area” method for determining cut-points between components 
yields results very much more precise than the amount of inter- 
mediate bi-mixture between two components as indicated by 
a gradual rise. The fractional distillation curves show separa- 
tion efficiency closely approaching 100 per cent. for the com- 
ponents with boiling points far removed. Even in the case 
of components boiling close together it is possible to establish 
accurate cut-points as described above. With proper care, 
duplicate analyses of a sample by the same or different analysis 
may be made to check within 0.1 per cent. In ordinary in- 
dustrial laboratory practice checks are obtained within an 
average of 0.2 per cent., with the exception of the pentane and 
heavier determination on gas samples and the propane determi- 
nation on gas samples and the propane 
determination on _ gasoline samples 
which are run more carefully and are 
therefore, much more accurate than 
this. The accurate determination of 
pentanes-and-heavier in a natural gas 
is, of course, vital to the natural gaso- 
line manufacturer. By taking a suffici- 
ently large sample of gas any reason- 
able accuracy may be obtained, even 
when the pentanes-and-heavier percent- 
age is as low as 0.1 per cent. or 0.05 
per cent., G.P.M. 


APPLICATION TO PLANT 
OPERATION 


The apparatus and method of an- 
alysis have been found of very consid- 
erable practical value in controlling the 
operation of natural gasoline plants. 
Its advantages are best realized when 
we consider that it tells what is in the 
gas entering the plant in terms of hy- 
drocarbons which remain unchanged 
in their passage through the plant. In 
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other words, if an analysis of the wet 
gas shows a certain amount of propane 
entering the plant, this amount of pro- 
pane must be accounted for within the 
limits of accuracy of the analysis and 
of the gas and gasoline volume meas- 
urements in the material leaving the 
plant, such as the gasoline produced in 
the plant, the absorber residue gas and 
the stabilizer vent gas. By analyzing 
the gas and gasoline in a plant we ob- 
tain a perfectly clear and vivid picture 
of eactly what is going in a plant, what 
are the composition changes effected 
by each of equipment and what changes 
may prove advantageous to increase 
production or to better the product 
The material balance calculated for in- 
dividual hydrocarbons provide a check 
on the analytical results and on gas 
and gasoline volume measurements as 
well as on the sampling and test 
procedures. The discrepencies in these 
balances usually indicate their own 
sources. 

In order to illustrate the use of “fundamental” analysis in 
practical natural gasoline plant operation the following 
stabilizer survey, Table 1 is presented. The stabilizer is a 
low pressure type the cooling in the top of the column being 
accomplished by injecting a high stage condensate, obtained 
from a special plant cycle, into the top tray, where it flashes 
and lowers the top tray temperature. Since no pentanes and 
heavier pass out in the vent gas and no propane in appre- 
ciable quantity is retained in the product, the performance of 
this particular stabilizer is excellent. However, the material 
balance over the stabilizer shows a high average error per 
cent., 8.3 per cent., pointing to a faulty volume measurement. 
This latter assumption is borne out by the fact that the dis- 
crepancies for the n-butane, and pentanes and heavier percent- 
ages are of the same sign and practically of the same order 
of magnitude. 

Table 2 shows a material balance over a natural gasoline 
pant. Snap samples were taken of the various gases and of 
the gasoline and the balance accordingly shows considerable 
discrepancies. Apparently there is less n-butane and heavier 
leaving the plant than entering which would indicate an in- 
accuracy in gas or gasoline measurement. As the balances 
for propane and for iso-butane, which pass out of the plant 
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FIGURE 5—Amount of vapor distilled measured by pressure rise 
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Table I 
STABILIZER SURVEY (LOW PRESSURE TYPE) 


VOLUMES 


Hee CG SOMERS So cos pb Se BE Se ck hs Balas ieee eS 
Reflux to top of column....... SS pig linkage thera tema cane a kia 
Viet me ee aa io oso 5 wisn Gk ie trae ope, gee pis need 
Kettle Proanct stot CoM | ooo by cts eee ake 


OTHER TEST DATA 


EE GEM Oe REED Cob eat ae Ge hep se 16,250 Gals. per 24 Hours 


..40.000 Gals. per 24 Hours 


Leaves oJE3 ben td) ug ss tas cua ss ccc CL a ee ene 
os Ahh Bea a PRS AS Gas pre Goes eee 21,919 Gals. per 24 Hours 


Feed: From accumulator held at 20 lb. gauge pressure and 77°F. 


A.P.I. Gravity of feed 88.0 at 60°F. 


I.C.C. vapor pressure, 40.6 lbs. per sq. in. absolute at 100°F. 
Beistle-Prather vapor pressure, 44.1 Ibs. per sq. in. absolute at 100°F. 
Reflux: From accumulator held at 175 lbs. per sq. in. gauge pressure and 82°F. injected at 


top of stabilizer. 


Vent Gas: Temperature at top of column was 12°F. 
Kettle Product: Kettle eee was 57°F. and kettle pressure was 3.5 Ibs. per sq. 


in. gauge. 


Calculated vapor pressure pot 100° F., 36.6 lbs. per sq. in. absolute. 
I. C. C,; vapor pressure at 100°F., 33.3 Ibs. per sq. in. absolute. 
Beistle-Prather vapor pressure at 100° F., 34.8 lbs. per sq. in absolute. 


ANALYSES 


HYDROCARBON FEED REFLUX 


% Liq. Gals. per %liq. Gals per Cu. Ft. per % Gas 
24Hours’ Vol. 


Vol. 24Hours Vol. 24 Hours 











VENT GAS KETTLE PRODUCT 


C. Ft. per Gals. per % liq. Gals. per 
24 Hours 24 Hours Vol. 24 Hours 








METHANE: . .35205% bh 5 200 ~=16,120 L3 ce Speer ee iP 
UIA 6 kos acne ds ee eee 3.7 1,480 69,200 7.9 8 Se a ath 
POPP AIOE. ooo sce a3 1,170 50.8 + eee 68.0 697,000 18,820 5 Paar 
ISO-BUTANE . 7.0 1,140 13.0 | rr 2 12.8 131,800 4,310 11.1 2,436 
BeOUTANT . 4. .secse. 23.8 3,870 24.5 9,800 Res 10.0 103,000 3,250 37.2 8, 140 
ISO-PENTANE 15.3 2,500 4.3 1,720 Fa an rancer © We nk iach Ne 9 15.4 3, 380 
N-PENTANE . waite 11.5 1,870 3.2 RR. ob We re eae ee 11.7 2,565 
HEXANES PLUS . KS | 5,700 ; Baca eae Ue Silay etree eins alae 24.6 5,400 
TOTALS. is.c i ES 16,250 100.0 40,000 100.0 1,026.280 21,921 
MATERIAL BALANCE 
Into Column Out of Column 
Cu. Ft. Cu. Ft. Per Cent. 
per 24 Hours per 24 Hours Difference Difference 
BUEN ok cn ciao So mbnd sod ead oe he odin es Rau Aner 16,120 13,380 2,740 17.0 
URE ss aca soba SE ne ole he ROA Tae Oe athe De 69,200 81,100 —11,900 —17.2 
Gals. per 24 Hours Gals. per 24 Hours 
PE Ti hes kiasd shies nah pienraites Abies eaiaideayprebasal a aolgiann aes ie 21,490 18,820 2,670 12.4 
CNTR ME ON... = pidicd-dlare br006)s % ses RiQT Mea 454 A Rod ue oa 6,340 6,746 —406 —6.4 
MRT PEIN go's sé's <9 4 0-0'm te obra 8 we RE He tela tek KT 13,670 11,390 2,280 16.7 
PROGR & . sca ndbaes ccdnubltuses sake Waeamarenenn 4,220 3,380 840 19.9 
DUMEMOREE EE <¢ Gwigdees ich i-atidheatibueecaceseeeeeanewee 3,150 2,565 585 18.6 
EE AEE ay 0: 29 dwn aeaianel ka dia ala eee eee 5,700 5,400 300 5.3 
Average.... 8.3 
Table II. 
MATERIAL BALANCE — LIQUIDS ONLY 
PLANT OUTPUT 
Primary i 
PLANT INTAKE Secondary Absorber Gasoline BALANCE 
Plant Intake Absorber Outlet Production Output 
Gas Outlet 23,280 MCF 37,700 Gals. Balance 
24,950 MCF 400MCF % By Intake Gals. Diff. Percent. 
COMPONENT GPM Gals. GPM _ Gals. GPM Gals. Vol. Gals. Gals. Total in Gals. Difference 
ee ae ys 1.57 39,200 9.34 3,736 1.56 36,350 1.18 445 39,200 40,531 —1,331 —3.4 
ig0-Butane ....:...... 0.40 9,980 =1.39 556 = 0.34 7,910 3.49 1,314 9,980 9,780 + 200 +2.0 
Normal Butane ...... 0.76 18,970 1.13 452 0.46 10,700. 17.23 6,500 18,970 17,652 +41,318 +69 
Pentanes Plus ....... 1.29 32,200 0.06 24 = 0.04 931 78.10 29,441 32,200 30,396 +41,804 +5.6 
TOUR cckase kas 100,350 4,768 55,891 37,700 100,350 98,359 +2.8 
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mostly in gas form are rather satisfactory, the inaccuracy 
seems to be traced to the measurement of the gasoline vol- 
ume, especially as the per cent., discrepancies for n-butane 
and for pentanes-and-heavier are nearly the same. The im- 
portant findings from this survey, however, are the low per 
cent. of butanes, only 20.72 per cent., the fairly high per cent. 
of propane, 1.18 per cent., in the finished product, and the 
loss of 10,700 gallons of n-butane and 831 gallons of pen- 
tanes-and-heavier in the absorber residues. By raising the 
oil circulation in the absorbers to recover more n-butane- 
and-heavier and by adjusting the stabilizer to keep the pro- 
Pane percentage in the finished product down to only a 
few tenths while retaining about 30 per cent. of butanes per- 


missible for a 90 per cent. A. S. T. M. recovery product, the 
production could be increased from 10 per cent. to 15 per 
cent. As it happened, this particular plant was already over- 
loaded, and it was not possible to make the proper changes 
to bring about the increased production shown possible. 
Upon critical study of many such material plant balances, 
it was found that the most careful attention must be paid to 
gas and gasoline measurements, sampling and careful ac- 
counting of absolutely all material entering and leaving the 
plant. The material balance can not, of course, check closer 
than the accuracy of gas measurement which is usually not 
better than about three per cent., but may be in error by a 
much greater amount cspecially when the gas’ measured is 
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FIGURE 6—Amount of vapor distilled measured by pressure 
rise 


under high pressure. When proper precautions are taken, 
the “fundamental” method of analysis is a powerful tool for 
the analysis of equipment or plant performance.’ 


SCIENTIFIC EQUIPMENT AND PLANT DESIGN 


In an investigation’ carried out at the University of Michi- 
gan by the writer, with the guidance of Professor G. G. 
Brown (1927-1928) methods of computation were developed 
for the calculation of composition changes occurring in the 
condensation and vaporization of natural gas or gasoline 
in which vapor and liquid samples were taken and analyzed 
by the methods described in this article. The experimental 
results were checked against results calculated from theory. 
The agreement was sufficiently close to demonstrate that it 
is feasible to compute even complicated vaporization and 
condensation processes within the limits of engineering ac- 
curacy. The methods may be easily extended to problems 
of vital importance to the natural gasoline manufacturer 
such as the calculation of stabilizer or absorber performance 
for varying numbers of plates, for varying reflux ratios, for 
varying distillation conditions and feed composition ex- 
pressed in terms of individual hydrocarbons, thus laying the 
foundation for scientific design and study of this equipment. 


ANALYSIS OF LIQUEFIED GAS PRODUCTS AND 
CHEMICAL BY-PRODUCTS FORM NATURAL GAS 


Many of the larger natural gasoline companies are begin- 
ning to produce liquefied gas products from natural gas 
to compete with gas oil in gas enrichment and for use as 
domestic, gas. fuel for communities isolated from regular 
gas supply. These products may be analyzed by the method 





1The above material balances were taken from a report of the Gas 
Analysis Committee of the California Gasoline Association, presented 
at the fall meeting of the Association (Nov. 12-14, 1928) by the writer 
and published in the January 1929 issue of the Petroleum World. 

2A report of this investigation is included in Professor Brown’s second 
annual Research Director’s Report to the Natural Gasoline, Association 
as bearing directly on its research program, although not sponsored by 
the Association. 
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described with greater ease and in less time than natural gas 
since they contain only a few hydrocarbons; for instance, 
commercial liquefied propane consists only of ethane, 
butanes and a bulk of propane. The distillation curves are 
otherwise similar to those already shown. 

Economic conditions are at present such that more and 
more companies are beginning to investigate the technical 
and economical possibilities of such processes as the thermal 
decomposition of natural gas to yield aromatic condensates 
or its partial oxidation to yield various aldehydes and alco- 
hols. Thermally decomposed gases and other chemically 
transformed gases are satisfactorily analyzable with the 
method described and yield curves of the same general char- 
acter as the curves shown in Figures 4, 5 and 6. Such analy- 
ses are of great value in the design of furnaces and other 
equipment for treating the natural gas; for example, the 
writer analyzed samples of thermally decomposed gas from 
various portions of an 18-foot vertical checkerwork furnace 
to reach the interesting conclusion that the actual reaction 
occurred substantially to completion in a length of 18 inches. 


APPLICATION TO ANALYSIS OF PETROLEUM 
REFINERY GASES AND GASOLINES 


The unusual fractionation efficiency of the apparatus 
makes it possible to analyze quantatitively in a single dis- 
tillation such gases as the vent gas from a cracking unit 
(Dubbs) Figure 4, the raw pressure distillate, Figure 5, and 
the vent vapor from the stabilizer, Figure 6, treating the 
raw distillate. It would be expected that olefinic as well as 
paraffinic hydrocarbons would be found in these samples 
and the curves show distinct plateaus for ethylene and 
propylene as well as for methane, ethane and propane. Since 
the higher the molecular weight of a paraffin hydrocarbon 
the more it is susceptible to cracking or decomposition into 
unsaturated and other hydrocarbons, we are not surprised 
to find that while the gases analyzed contain considerable 
ethane, the propane content is low relative to propylene and 
the iso-butane and n-butane boiling point range shows only 
a “sloppy” gradual upward rise indicating the presence of 
several butylenes boiling within a degree or two of each 
other. It should be noted also that in the curve for the pres- 
sure distillate the iso-pentane and n-pentane boiling point 
range shows a similar gradual rise indicating the presence 
of a number of compounds inseparable even by the re- 
markable fractionating efficiency of the column. 

Fractional distillation curves as above are very instructive 

(Continued on page 65) 
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Gasoline Economics and 
Refinery Operation 


By H. J. STRUTH 
Petroleum Economist, The Gulf Publishing Company, Houston, Texas 


ASOLINE is undoubtedly of major importance not 
only to the petroleum refiner, but to the producer as 
well. To study the economic aspects of gasoline is, 

in a measure, a constructive effort to solve the problem of 
overproduction not only for the refiner, but for the entire 
petroleum industry. After all, the prime object of producing 
crude petroleum is to supply motor fuel and lubricants to al- 
most 25,000,000 American motor vehicles, not to mention 
the increasing demand for these products abroad. Since 
gasoline furnished the chief source of revenue to the refiner, 
it follows that this important product should veritably be- 
come recognized by all branches of the petroleum industry 
as an almost infallible index of day to day requirements of 
the producer and the refiner. A careful study of gasoline 
demand statistics over the past decade or more reveals that 
there is a definite correlation between world-wide gasoline 
requirement and the demand for crude petroleum, as well as 
all other petroleum products. This leads 
the writer to the conclusion that gasoline 
is literally the economic yard-stick of the 
entire petroleum industry. 


CONTROL OF OPERATIONS 


That the refiner has begun to recognize 
the urgent need for controlling his opera- 
tions is evidenced by the results of the 
past three years. Unfortunately, it is a 
dificult problem to convince the refiner 
that he can not run crude in excess of the 
demand for gasoline, without incurring 
a consequent decline in the market value 
of this and all other products of distilla- 
tion. Undoubtedly, he still has much to 
learn in this respect. Few commercial 
products have enjoyed such phenomenal 
growth in demand as has gasoline, and, at 
the same time, few products have failed, 
as has gasoline, to reap financial benefits 
from the popular demand for a national 
necessity. Perhaps, this unprecedented de- 
mand was responsible for the over-exten- 
sion of refining facilities, which resulted 
in the excesses of recent times; at any 
rate, as the demand for gasoline grew 
by leaps and bounds, so the refining in- 
dustry continued to increase its capacity 
for crude. Naturally, when new refineries 
are built, the fellows who operate existing 
plants are disinclined to reduce their crude 
runs proportionate to the increase in new 
refining capacity. This situation has un- 
doubtedly created an artificial demand 
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for crude petroleum that spurred the producer on to the in- 
evitable chaotic conditions which confront the industry at 
the present time. The momentum of crude production, how- 
ever, has made it exceedingly difficult to apply the brakes, 
while the momentum of over-extension in refining capacity 
has brought about somewhat of a natural curtailment in the 
form of elimination, in which only the fittest have managed 
to survive. 

During the past three years, 1926, 1927, 1928, there has 
been substantial evidence of effort on the part of the refining 
industry to prevent the continuation of over-production. 
This fact is revealed by the statistics of still runs, compared 
with the normal quantity of crude required to produce the 
annual gasoline demand. Figure 1 presents a graphic view 
of the refinery still runs situation, showing the course of 
still runs and the exact status of refinery operation from 
1918 to 1928. The insert contains an enlarged diagram of 
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FIGURE 2—Status of cracking in various refining areas 
during 1928 




















still run operations compared with normal. The marked de- 
cline in gasoline stocks at refineries during 1928 furnishes 
a concrete example of the benefits that accrued to the refiner 
as a result of his efforts to control still run operations. In 
Table 1 are shown the normal quantities of crude required 
to produce the gasoline demand for each year since 1918, 
compared with the actual annual refinery runs: 
TABLE 1 
Still Runs Compared with Normal 
(Millions of Barrels) 


Above Re-_ Below Re- 
Year Normal Actual quirements quirements 
1918 337 326 - 11 
1919 348 362 18 as 
1920 434 434 Bs 
1921 434 443 9 
1922 479 501 22 
1923 571 581 10 
1924 643 644 1 
1925 725 740 15 ne 
1926 795 779 6 16 
1927 861 829 os 32 
1928 917 906 (Est.) .. 11 


According to the record, the accumulated excess since 
1918 represents a balance against the refining industry of 
5,000,000 barrels at the end of 1928. In other words, the 
refiner has, during the past three years, succeeded in almost 
wiping out the unfavorable balance on his books. These 
facts suggest that refinery runs during 1928 should have 
been curtailed to the extent of at least 5,000,000 barrels 
more. If this had been accomplished, stocks of gasoline 
would have been reduced nearly 2,000,000 barrels addition- 
ally, a factor that would have lent a higher degree of 
stability to the market. As it is, however, the refining in- 
dustry has entered 1929 in better condition than it has been 
for a number of years, facing another record-breaking de- 
mand for its products. Whether the industry ends this year 
with a profit or a loss depends primarily upon its ability 
to continue to keep its operations within reasonable bounds. 

Another point of equal interest brought out in this chart 
is the probable future course of refinery still runs of crude. 


By projecting the normal refinery crude requirements 


through the year 1935, the writer has ascertained that the 
refinery crude demand during that year will probably ex- 
ceed 3,500,000 barrels a day. Compared with the demand 
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during 1928, this represents an increase of more than a mil- 
lion barrels of crude a day. In view of present and future 
field indications and the fact that importations of South 
American oil will undoubtedly continue to grow larger each 
year, it is a foregone conclusion that the industry will ex- 
perience no difficulty in obtaining an adequate supply of 
crude during 1935. In this connection, it is well to point 
out also that the refinery cracking process will continue to 
play a most important part. In fact, a glimpse into the 
future of the refining industry indicates that it will be de- 
cidedly uneconomic to operate a refinery without the crack- 
ing process. 

In projecting refinery crude requirements through the 
year 1935, due consideration has been given to the necessity 
for increasing the industry’s cracking facilities. The main 
deterrent to cracking up to the present time has no doubt 
been the extremity of overproduction in the . producing 
branch of the petroleum industry. During the next few 
years, it is believed that proration will exert a more favor- 
able influence upon the producer’s situation and, conse- 
quently, bring the refinery cracking process into its own. 
If we consider the enormous demand for gasoline during 
the next few years, it becomes apparent that the refining 
industry must necessarily become better equipped with 
crecking facilities, or it will be literally swamped with fuel 
oil. Since every barrel of fuel oil represents from 12 to 15 
gallons of potential gasoline, it must be conceded that each 
year makes it more imperative to crack the heavier products 
of distillation. However, as the output of cracked gasoline 
is increased, runs of crude must be proportionately reduced. 


VALUE OF CRACKING PROCESS 


If it were not for the cracking process, there would un- 
doubtedly be cause for great alarm over the immediate future 
supply of crude petroleum. Even if there was sufficient crude 
available to produce the future gasoline demand without the 
utilization of the cracking process, the industry would soon 
find itself unable to cope with the growing surplus of fuel 
oil. During 1928, the yield of gasoline from crude was about 
38 per cent., as compared with 25 per cent. in 1918. Since 
the quantity of gasoline produced by straight distillation 
represented about 24 per cent. of the crude refined during 
1928, it is obvious that cracking contributed an additional 
14 per cent. Some idea of the present status of cracking in 
the United States can be obtained from Figure 2, which 
shows the percentage of gasoline recovery in the major re- 
fining districts during 1928. From this it is apparent that 
there is still plenty of room for expansion in the field of 
cracking. California is just beginning to utilize cracking as 
a means of increasing the yield of gasoline from crude. 
With the possible exception of Indiana-Illinois and _ the 
Rocky Mountain districts, this picture suggests consider- 
able future expansion in the utilization of cracking plants. 
At the present rate of increase in-demand for gasoline, the 
petroleum industry will be obligated to supply a demand 
of approximately 715,000,000 barrels during 1935. This means 
that about 645,000,000 barrels of this supply must be pro- 
duced directly from crude, the balance representing natural 
gasoline. Allowing for a normal increase in cracking fa- 
cilities during the intervening years, the writer finds that 
the average yield of gasoline per barrel of crude, for the 
entire industry, will average approximately 49.2 per cent. 
during 1935. This calls for a normal refinery crude demand 
of about 1,310,970,000 barrels, or an average of about 3,- 


592,000 barrels daily. 


GASOLINE SUPPLY AND DEMAND 


Figure 3 presents a graphic view of the monthly ga 
supply and domestic demand during the past few year 
this chart the facts are expressed in terms of gallons pe 


soline 
s. In 





° 6 Eas 




















1929 


mil- 
iture 
outh 
each 
| ex- 
y of 
Oint 
le to 

the 
» de- 
ack- 


the 
ssity 
nain 
oubt 
cing 
few 
vor- 
nse- 
wn, 
ring 
ning 
with 
fuel 
o 15 
each 
ucts 
yline 


iced. 


un- 
iture 
rude 
the 
oon 
fuel 
bout 
ince 
tion 
ring 
onal 
g in 
hich 
- re- 
that 
1 of 
p as 
ude. 

the 
der- 
ints. 
the 
and 
“ans 
pro- 
ural 

fa- 
that 
the 
ent. 
and 


a 


line 
In 
per 


yee” 


MARCH, 1929 


ul 
Y 
HA 
w 
6 
i 
0 























A Gulf Publishing Company Publication 63 


SUPPLY 


SURPLUS AND EXPORTS 
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FIGURE 3 


average motor vehicle registered. It wiil be noted that the 
area between supply and demand has narrowed considerably, 
particularly during the past year, clearly indicating tlic 
marked improvement that has taken place in refinery op- 
erations. On December 1, 1928, refinery stocks of gasoline 
represented 54 gallons per motor vehicle, while during No- 
vember the total supply, stocks plus production, represented 
about 111 gallons per motor vehicle. Although the demand 
during November had declined from 57 gallons in the pre- 
ceding month to 49 gallons, the surplus for that month 
represented only about 62 gallons, of which approximately 
13 gallons was exported. While in reality the refinery gaso- 
line supply situation reflected considerable improvement dur- 


ing 1928, with stocks relatively lower throughout the year 
than has been the case for quite a number of years, the facts 
reveal that the situation on December 1, 1928, stood at rela- 
tively the same level as on December 1, 1927. There is no 
doubt but that further improvement:-would have been wit- 
nessed if refiners had reduced crude-runs in conformity with 
the increase in the output of cracked gasoline. 

Table 2 shows production, domestic demand and stocks of 
gasoline in gallons per motor vehicle for the first 11 months 
in 1928: 

While a considerable quantity of gasoline is consumed 
for purposes other than the operation of motor vehicles, the 
above facts serve to show that a marked change is taking 
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TABLE 2 
Refinery Gasoline Situation 


(Gallons Per Motor Vehicle) 
Domestic 


Month Production Consumption Stocks 
January 52 39 67 
February 50 39 72 
March 54 44 75 
April 54 48 74 
May 37 51 69 
June 37 54 64 
July 61 58 56 
August 63 62 50 
September 62 55 49 
October 64 57 49 
November 62 49 54 


One of the most interesting facts revealed by this study 
is that the average annual consumption of gasoline per 
motor vehicle has shown a marked increase during the past 
few years. The following figures demonstrate this fact: 


Average Annual Consumption Gasoline Per Motor Vehicle 


1924 464 Gallons 
1925 —.. 
1926 a 
1927 =. C* 
1928 604 “ 





f-ace in the annual motor vehicle demand. This emphasizes 
a number of important developments; first, the popularity 
of the closed, all-weather motor car; second, the marked in- 
crease in the number of motor bus lines; third, the con- 
stantly increasing mileage of surfaced highways throughout 
the United States. In previous articles on this particular 
phase of the gasoline situation, the writer has brought out 
facts which proved that the closed motor vehicle is exerting 
a marked influence upon the seasonal demand for gasoline, 
while the motor bus is accelerating the demand for gasoline 
and also tending to bridge the gap between winter and sum- 
mer demand. The combination of closed cars, motor buses 
and improved highway mileage is rapidly eliminating the 
former seasonal variations in the gasoline market of the 
United States. 


VARIATIONS OF GASOLINE PRICES 


While many reasons are advanced for fluctuations in the 
price of gasoline, the chief underlying reason is the in- 
fluence of supply and demand. Since the gasoline demand 
has been growing consistently larger each year, it is obvious 
that there is nothing wrong with the demand. A study of 
supply-demand ratios over a period of several years em- 
phasizes the need for better control over the supply, not 
only of gasoline, but of crude as well. While the refiner 
is in a position to exercise control over his own supply 
situation, he is, nevertheless, confronted also by the good 
or bad influence of the crude producer’s supply situation. 
Some idea of the effect of supply-demand ratios on the price 
of gasoline can be obtained from Figure 4, which shows 
the trend of Oklahoma, Pennsylvania and California motor 
gasoline prices in relation to the supply-demand ratios of 
both gasoline and crude petroleum. In constructing the ratio 
of gasoline plus the influence of the crude supply situation 
it was necessary to consider the visible gasoline supply, i. e. 
the quantity of potential gasoline available from the current 
crude supply, plus the actual supply of gasoline at refineries. 
Thus, the solid step-curve represents the supply-demand 
ratio of visible gasoline, in crude and at refineries, while the 
broken step-curve represents the supply-demand ratio of 
actual gasoline only. Since all factors of supply and price 
have been computed on a relative index number basis, the 
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chart shows a striking relation between the actual and 
potential supply and the market prices of gasoline. It will 
be noted that where the supply-demand ratio of actual and 
potential gasoline coincide in movement, the price of gaso- 
line conforms somewhat to the rise and fall of the ba- 
rometer, as was the case during 1926. However, where im- 
provement is indicated in the refinery gasoline supply situa- 
tion and there is a decided reversal of “form in the crude 
situation, the price offaboline has a tendency to sag. The 
effect of excessive crude production during the early part of 
1927 illustrates that, even though the refinery gasoline situa- 
tion shows marked improvement, the influence of overpro- 
duction and excessive supply in the producing branch of 
the industry has a tendency to keep the gasoline market in 
a state of depression. A review of refinery gasoline sta- 
tistics for the year 1927 leads to the conclusion that, al- 
though the refiner managed to curtail his crude runs some- 
what, he did not curtail them in conformity with the in- 
creased output of cracked gasoline. Thus, while there was 
some improvement, the total output of gasoline was still 
in excess of requirements, which, combined with an unsatis- 
factory crude situation, resulted in a sagging gasoline mar- 
ket toward the eud of the year. The year 1928 shows a high 
degree of relativity between the supply-demand ratios and 
the price of gasoline. Improvement in both barometers was 
directly responsible for the improved market tone which 
prevailed for gasoline during last year. During the latter 
part of the year, however, another unfavorable turn in the 
crude situation and the effect of a somewhat higher than 
necessary output of gasoline indicated a weakening gaso- 
line market. For example, the potential and actual supply of 
gasoline during November of last year was approximately 
248,900,000 barrels, while the actual demand was 30,900,000 
barrels, representing a supply-demand ratio of .1241. Actual- 
ly, the gasoline supply at refineries during November was 
59,975,000 barrels, and the demand 30,900,000 barrels, repre- 
senting a supply-demand ratio of .1268. In April, 1927, the 
potential and actual supply of gasoline was 226,137,000 bar- 
rels, with an actual demand of 26,985,000 barrels, giving a 
ratio of .1193. During that month the actual gasoline supply 
at refineries was 79,364,000 barrels, demand 26,985,000 barrels, 
giving a ratio of .3400. The difference in gasoline market 
prices for those two periods clearly illustrate the influence 
of the crude situation upon the refinery gasoline market. 
Figure 5, exemplifies the marked relation between the sup- 
ply-demand ratios of actual and potential gasoline and the 
market prices of California and Pennsylvania gasoline dur- 
ing 1928. A study of these facts for individual refining areas 
of the United States would reveal an even closer relation 
than is shown in the accompanying charts. The fact re- 
mains, however, that the price of gasoline is primarily con- 
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trolled by the ratio of supply to demand, being superior to 
all other reasons advanced for market fluctuations. 


| 
EFFECT OF DEMAND FOR GASOLINE 

The main function of this paper is to give conclusive evi- 
dence to the theory that gasoline demand furnishes a most 
reliable index of the demand for crude petroleum as well as 
all other products of the petroleum industry. If efforts to 
prorate petroleum production meet with success, as they ap- 
parently will, in time, it is believed that the immediate and 
future demand for gasoline will furnish a sound basis for 
controlling the above-ground supply of petroleum. For a num- 
ber of years, the writer has calculated the gasoline demand in 
advance and has proven that it is possible on this basis to gauge 
the normal crude demand with remarkable accuracy. With all 
of valuable facts that are available to the industry, it is possible 
to accurately predict, well in advance, the quantity of gasoline 
required for domestic and foreign consumption, the anticipated 
yield of gasoline from crude, the normal quantity of crude re- 
quired by our refineries, and even the approximate quantities of 
crude required for export and for use as bunker fuel. Thus, 
it is evident that the producing branch of the petroleum industry 
should give serious consideration to gasoline demand as a re- 
liable barometer for gauging immediate and future require- 
ments from the various and combined producing areas of the 
country. To the refiner, gasoline demand furnishes an ex- 
tremely accurate index upon which to base still run schedules 
and general refinery operation. Advance estimates of gasoline 
shipments and probable gasoline recovery from crude distillation, 
taking into account the degree of utilization of the cracking pro- 
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cess and the quantity of gasoline in storage, furnishes the most 
reliable basis upon which to maintain a normal individual op- 
erating schedule. For the refining industry as a whole, the 
course of the immediate future lies in obtaining the greatest 
possible yield of gasoline from every barrel of crude run to stills, 
thereby avoiding the accumulation of excessive fuel oil stocks, 
and maintaining a still run schedule that will conform within 
reasonable limits to the demand for gasoline. 

The chief danger, however, is the possibility of further over- 
extension in refining facilities. When we consider the ease with 
which the industry can increase the output of petroleum prod- 
ucts, it becomes apparent that additional refining plants are not 
needed, unless they replace obsolete equipment. In this respect, 
however, I fail to agree with those who insist that the industry 
is doing too much cracking. On the contrary, I believe that the 
industry is not doing enough cracking to insure economic util- 
ization of existing petroleum supplies. Of course, as cracking 
facilities are expanded, there must necesarily be a proportionate 
tapering off in the quantity of crude run to stills. In the final 
analysis, it all resolves itself to the basic fact that gasoline de- 
mand should be the medium upon which to base present and 
future operations—not crude capacity. 

It is possible for the refiner to control his operations along 
the lines suggested, and, in the future, it may also be possible 
for the producing branch of the industry to control the output 
of crude petroleum along the same lines. If it were possible for 
the entire petroleum industry to keep output within the limits 
prescribed by the demand for gasoline, it is a foregone conclu- 
sion that every branch of the industry would be able to con- 
duct its operations on a profitable basis. 








Fractional Distillation Analysis 


(Continued from page 60) 


in studying the actual chemical reactions going on during 
petroleum cracking, at least for the more volatile hydro- 
carbons. The fact that these fractional distillation analyses 
take only a few hours to run (from 2% to 4% hours) and 
that the appartaus and its operation are sufficiently simple 
and inexpensive for routine daily use in control laboratories, 
indicates the possible applications of this method of analysis 
to the problems of the petroleum refiner; namely, the con- 
trol of cracking units, determining gasoline contents of va- 
rious refinery gases and fixed gas in straight-run and cracked 
gasoline, the efficiency of stabilizing fractionators, etc. 


APPLICATIONS TO RESEARCH 


While the apparatus has proved satisfactory for intensive 
practical use in industrial laboratories to the extent that 
certain companies run their apparatus continuously on a 
three-shift-a-day basis, it is also used for various research 
work, as for instance, for the investigation of the composi- 
tion of various coal and water gases (at University of Michi- 
gan under the direction of professor A. H. White) for the 
study of the effect of anti-knock components on the com- 
position of the gaseous combustion products resulting from 
explosions of rich fuel mixtures in automobile engine cylin- 
ders with and without additions of these components (at 
University of Michigan under the directon of Professor G. 
G. Brown). The writer has found it possible, with his appa- 
ratus, to prepare quantities of hydrocarbons such as pro- 
pane, iso-butane and n-butane, etc. of exereme purity, suit- 
able for determination of physical constants or for study of 
the chemical reactions of pure hydrocarbons. This is pos- 
sible by virtue of the efficient fractionation provided by the 
fractionating column of the apparatus. 

The logical way to buy and sell natural gasoline is not 
by specifying A. S. T. M. distillation recovery or the vapor 
Pressure, but by what is actually in the gasoline, that is by 
the analyzed percentages of propane, butanes and pentanes- 


—Iso-BurANE AND N-BuTANE — 

















Oo 
-h a 
~ Ao 
"a - 
‘ we 
8 eg 
A“ 





\ 
N 
\ 


4 








- 
+> 


Bowne Point T 
& 
\ 
\ 


a 
Oy) 









































20 30 40 50 60 70 80 90 100 
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and-heavier, which tell, for practically any purpose all there 
is to be told. In time the refiner and the natural gasoline manu- 
facturer will realize both the fairness and the numerous ad- 
vantages to both buyer and seller that this analytical method 
offers. 

The fundamental analysis of natural gas similarly tells 
exactly what is in the gas and gives an absolute basis on 
which to make up gas contracts free from the empiricism 
and gross inaccuracies of the charcoal method which of 
necessity yields results varying with the composition of the 
gas and the manner of running the charcoal test. 

In this connection it is interesting to note that equipment 
companies on the Pacific Coast are beginning to guarantee 
their equipment in terms of fundamental analysis, i. e. 
guaranteed extraction efficiencies on pentanes-and-heavier, 
on n-butane, etc. 
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Developments in Refining of Petroleum 
And Its Constituents for 
The Year 1928 


By H. W. CAMP* 
Empire Oil & Refining Company 


HE past year has had no revolutionary change in the 

process of petroleum refining; however, there have 

been improvements and developments in practically 
every phase of operation due largely, perhaps, to economic 
pressure. 

A few years ago, a Mid-Continent skimming plant using 
35 degrees gravity crude, obtained 28 per cent. gasoline 
and naphtha; 9 per cent. kerosene, and the remaining yield 
gave gas oil and fuel oil. Figuring manufacturing cost, but 
not including sales, transportation, overhead and deprecia- 
tion, the realization was $1.45 per barrel of crude. Today, 
a thoroughly modern and up-to-date skimming plant, hav- 
ing all latest equipment, shows a realization of $1.74 per 
barrel on the same basis. Thus, it is evident that progres- 
sive developments have taken place in the last two or three 
years when potential earnings have been increased about 
20 per cent. 

The average refiner is compelled to exert his utmost in- 
genuity in order to operate with a profitable margin. He 
has two factors to consider—recovery of maximum yields 
of profitable oils and the reduction of operating expenses. 

For the past eight years, the margin between price of 
gasoline and cost of crude has grown narrower, constantly. 
Both these prices are determined by external conditions 
and not by the refiner himself; however, the refiner might 
have been able to increase that margin had he more care- 
fully controlled his output, limiting his production of light 
oils to current consumption. 

Be that as it may, this same economic pressure has given 
impetus to progress in improvements of primary distillation 
equipment, including stills, towers and heat saving devices. 
A pipe still and bubble cap fractionating equipment can 
now replace a battery of shell stills, giving better yields, 
better control, elimination of rerunning and lowering of 


operating costs. The most recent pipe stills are being 


equipped either with radiant heat furnaces or air preheating 
systems and improved heat exchange equipment. These 
can be operated on the fuel consumption as low as one per 
cent. of the charge as compared to a fuel consumption of 
3% per cent. of charge on shell still batteries. Fractiona- 
tion is now so controlled that almost any separation desired 
can be effected in one operation. Streams can be separated 
so that only a portion of the products will require treating 
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or can be divided so as to retain antiknock properties and 


at the same time, eliminate gum-forming substances. 


CONTINUOUS TREATING GAINS FAVOR 


It is sometimes uneconomical to write off a big invest- 
ment of shell stills. Instead of abandoning these, it has 
been found profitable to equip them with air preheaters, 
improved furnaces, bubble cap towers and heat exchangers 
so that their efficiency may be comparable to pipe still 
installations. A recent development in shell still design is 
the addition of interior tubes with suitable headers which 
has improved the efficiency and presents a further pos- 
sibility of utilizing old shell still batteries profitably. 

There have been no recent marked changes in methods 
of treating in general but many improvements have been 
made and several new processes have been developed for 
special classes of oil. There is a tendency toward installa- 
tion of continuous treating systems in preference to batch 
agitators. The adoption of recirculation in agitators has 
made a big improvement in batch treating. Regeneration 
of caustic is employed and the material is reused until 
causticity is as low as two per cent. Acid recovery systems 
are used which recover as high as 80 per cent. of the acid, 
and even the litharge for sweetening gasoline is recovered 
many times over. 

Operating expenses have been cut materially and refinery 
efficiency increased because of several factors, such as (1) 
better boiler house practice and more efficient boilers; (2) 
production of dry and superheated steam; (3) utilization of 
exhaust steam and feed water treatment. (4) One of the 
present practices is the installation of higher steam pres- 
sure boilers in connection with bleeder type turbines which 
enabies the refiner to generate his electricity for refinery 
use at practically no added cost, as well as utilizing the 
same steam for regular processing. (5) Another innovation, 
so far as refineries are concerned, is water-cooled walls in 
boiler settings, thereby increasing materially the rating of 
the boiler. Acid sludge is now used for fuel while hereto- 
fore it was not only a waste product but also a nuisance. 


PRESSURE STILL MOST IMPORTANT 


Losses have been decreased through the installation of 
vapor recovery systems, vapor tight and floating roofs, 
acid sludge and b.s. recovery systems, and improved meth- 
ods of loading and unloading volatile oils. Vapor recovery 
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systems gather gases from stills, tanks, agitators and load- 
ing racks, then through an absorption process, recover 
about 85 per cent. of the gasoline, the residue being burned 
for fuel. 

The largest single factor for the advancement of refinery 
practice is the pressure still. Add sufficient cracking ca- 
pacity to a skimming plant, in order to convert the heavier 
fractions into gasoline, and the yield increases from 32 to 
66 per cent. The realization from a barrel of crude, con- 
sidering higher manufacturing expense, increases from $1.74 
to $2.44 per barrel and the gallonage of gasoline from a 
barrel of crude is doubled. Without the advent of the 
pressure still it is doubtful if the refiner could have kept 
pace with the rapid and tremendous increase in gasoline 
consumption. Had the refiner attempted to increase his 
skimming facilities to meet the gasoline consumption, ob- 
viously the fuel oil market would have been glutted, hence 
demoralized. Three factors are responsible for the rapid 
and efficient development of the pressure still; (1) the 
necessity for securing ultimate yields for economic ex- 
istence; (2) the necessity for increased gasoline recovery 
in order to stay abreast of the rapidly mounting consump- 
tion and (3) curtailment of the fuel oil market with con- 
sequent reduction of selling price. Wider natural gas 
distribution, particularly in the Middle West, together with 
determined competition from the coal industry, has mate- 
rially affected the fuel oil situation, and added a very strong 
incentive toward the necessity of obtaining the maximum 
yield from a barrel of crude by cracking. 

It is doubtful if the crude oil producers took into account 
the fact a few years ago that the refiners had opened a way 
to doubling their gasoline yield by the installation of mod- 
ern equipment. Neglecting the fact that 1 barrel of crude 
now produced the same amount of gasoline that two bar- 
rels formerly did, the producers maintained a steady in- 
crease in production so that when coupled with increased 
ultimate recovery, the production of gasoline far exceeded 
consumption and as a result, the oil industry passed 
through an era where there were no profits. 


CAPACITIES LARGER 


There have been no big innovations or radical changes 
in liquid phase cracking equipment during the past year or 
so. However, there have been many improvements and the 
present trend is toward larger capacity units, higher fuel 
efficiency, finishing gasoline direct from units and con- 
trolled operation so as to produce gasoline with better 
antiknock properties. Higher operating pressures, reduc- 
tion of coke and fixed gases, retardation of corrosion and 
other problems are being worked out so that we may 
expect to see improvements. Methods are being developed 
to recover valuable by-products including alcohols, esters 
and various types of synthetic products. 

Much progress has been made during the past year in 
the development of the vapor phase pressure still. Several 
workable processes have been developed and a number of 
commercial installations have been made. Gasolines having 
high antiknock properties are produced by this method. 
It is a fact that the vapor phase pressure stills produce a 
larger quantity of fixed gas. This gas has a large unsat- 
urated hydrocarbon content which may be recovered and 
Probably converted into valuable products through syn- 
thetic chemistry. 

The recent production of crudes having high sulphur 
content has presented a new problem to the refiner by 
corrosion of his equipment; indeed, distilling equipment has 
been eaten up in a few months when distilling this crude. 
The refiner is attempting to combat this condition to the 
best of his ability by various methods, such as pretreatment 
of crude with alkalies, of ammonia and caustic into vapor 
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lines, condensers, exchangers, towers and stills. Liquid 
caustic is added in run-down lines to eliminate corrosion 
in lines and tanks. Various types of lead-clad roofs and 
coatings of protective paint are used in tanks. There is 
the possibility of the use of aluminum tanks for resisting 
corrosion as they are not affected by the various sulphur 
compounds. 


The pressure still presents the most vital problems of 
corrosion in the refinery since there is not only the high 
cost of replacement to be considered but also the element 
of operating danger. Various methods of reducing corro- 
sion in pressure stills have been evolved, as lime injected 
into charging stocks, the adaptation of various alloys in 
valves, lines, tubes and chambers, chief among these cor- 
rosion inhibitors being chromium and nickel. One of the 
outstanding developments of this year has been the de- 
velopment of nonmetallic coatings for interiors of cracking 
chambers as well as liners. 


Production of lubricating oils is another profitable phase 
of operation and.one which balances out the refinery. The 
investment is high and the operation complex; however, 
the return is good and the price and consumption are fairly 
stable. 


VACUUM DISTILLATION 


Several new features have come into practice in regard 
to the processing of lubricating oils in recent:times. Vac- 
uum distillation in all its aspects is probably foremost 
among these. For some time vacuum distillation has been 
successfully applied to batch shell stills in the production 
of asphalt base crude oils. The latest development has 
been to adapt the pipe still to vacuum still practice using 
suitable fractionating equipment designed to make as many 
cuts as desired. Overheating of oils causing breaking down 
is avoided in this type installation and maximum yields of 
lubricating oils are secured. A new development in vacuum 
still practice is the use of an indirect heating medium such 
as mercury vapor or diphenyl. 

The atmospheric pipe still and bubble cap tower have 
been applied to the reduction of pressed distillate and the 
yields greatly increased. For some time the sulphur di- 
oxide treating method has been applied to light oils; how- 
ever, lately this treating has been applied to lubricating 
oils manufactured from certain crudes with favorable re- 
sults. Lately commercial prduction of wax free oils or 
very low cold test paraffin base oils, has been developed. 


The refiner cannot claim all the credit for the develop- 
ment of improved equipment as the manufacturers them- 
selves have contributed largely to this constructive prog- 
ress. Co-operation and distribution of information between 
the refiners and equipment manufacturers has led to a bet- 
ter understanding of the problems involved and permitted 
a much more widely spread utilization of up-to-date proc- 
essing. Space will not permit the naming of dozens of im- 
provements which are small and highly technical but which 
nevertheless, have-a vital part in plant operation. The de- 
velopment of the art of welding has played a very promi- 
nent part in the advancement of refinery technique since 
many pieces of equipment aré in use which would be al- 
most impossible to construct and maintain were old pipe 
fitting methods employed. 


One of the most interesting, if less specific, developments 
of recent times, is the stimulation of research—especially 
co-operative research. Perhaps the art of refining was 
much retarded by the rather futile method of independent 
research since much progress and effort were duplicated. 
The old way was to consider every development a trade 
secret while today the refining industry is considering pro- 
grams of co-operative research to expedite the industry as 
a whole. 
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The Manufacture of Lubricating 
Greases by Pressure Method 


By E. N. KLEMGARD 


HE fatty acid compounds of calcium (lime soaps) 

have been used for more than 50 years as a base for 

thickening mineral oils to produce lubricating 
greases. During this period the process of saponifying the 
fats with hydrated lime, mixing in the mineral oil and 
adding the correct amount of water to emulsify the mix- 
ture attained the distinction of an art. While it is probable 
that more than three-fourths of the lime base greases or 
cup greases as they are commonly known, produced in this 
country are manufactured in open kettles by processes 
similar to those in use for the past 50 years, a large quan- 
tity of lime base grease is now being made in closed kettles 
under pressure. 

The importance of this radical departure from the old 
methods requiring the services of an experienced grease 
maker, is plainly evident when it is realized that there are 
now at least four grease plants in this country making use 
of the pressure process of saponifying fats. During the 
past five years one of these plants (one of the first to adopt 
pressure cooking) has produced approximately 30,000,000 
pounds of cup grease and the only difficulty encountered 
was due to a mistake by the grease maker in measuring 
the fat charged to the kettle. If the quality of the lime 
employed is not perfectly uniform slight variation in the 
consistency of the finished grease will be obtained. The 
effect of the strength of lime on the consistency of the 
finished grease will be taken up in detail in a subsequent 
section of this paper. A conservative estimate places the 
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total amount of grease made by the pressure method up 
to the present time, as 100,000,000 pounds. 

The advantages of the pressure method over the older 
open kettle process may be indicated as follows: 

1. Pressure cooking produces remarkably 
batches. 

2. Chances for loss of the batch, when using pressure 
cooker, are practically eliminated. 

3. The pressure process may be readily standardized 
which permits inexperienced operators to handle a batch 
satisfactorily. 

4. The use of pressure in cooking the soap causes the 
reaction to take place quickly, thus saving at least two 
hours over the open kettle method. This also eliminates 
all guessing as to the extent of the saponification. 

5. In grease plants already established one five or six 
barrel capacity pressure soap kettle can produce sufficient 
base for several 20 or 30-barrel open type grease mixers, 
without heavy investment in new kettles. 

Figure 1 shows the arrangement of the pressure soap 
kettle over the open type 1000-gallon mixer. This is a 
convenient arrangement, provided the grease plant has 
three stories. However it is of note that for those plants 
having only two stories the installation of the mixers and 
pressure soap kettles on the same floor will give very sat- 
isfactory operation. Both of the kettles should be equipped 
with chain drives rather than belt drives which often give 
trouble from slipping. The operation of the pressure 
method of manufacturing greases may best be understood 
from a detailed description of the production of a typical 
batch of cup grease. The formula given is for a product 
which has been manufactured for several years by one of 
the largest grease plants with very satisfactory results. 


FORMULA (MEDIUM CAP GREASE) 


Per cent. 


uniform 


By Weight 
Finished Grease Material For 6000-Pound Batch 
16.68 Soap Stock 1000.8 
(20 Per Cent No. 1 Crude Tallow) 
(80 Per Cent. No. 1 Lard Oil) 
2.34 Hydrated Lime (23.5 Per Cent 140.4 
Water of Hydration) 
50 Water With Soap 125.0 
Finals 25.0 
Final 25.0 
80.48 180 Pale Asphalt Base Oil 4828.8 


Procedure—1l. Measure .the soap stock in a stem bottom 
measuring tank at 125°F. Have the laboratory determine 
the exact weight per gallon of the soap stock at 125°F. 
and gauge that volume which would be equivalent to 
1000.8 pounds. Run the soap stock by gravity into the 
pressure soap kettle. 

2. Weigh out in a tank mounted on the scales the fol- 
lowing material: 

140.4 Pounds Hydrated Lime © 
250.0 Pounds 180 Pale Oil 
125.0 Pounds Tap Water. 

Mix these materials well and run the mixture into the 
pressure kettle. arr 

3. Close the pressure kettle, start agitation and turn on 
full steam in the jacket. . 
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4. Cook the soap under a pressure of 50 to 70 pounds 
per square inches for 40 minutes. 

5. Heat jacket of open grease mixer to 280°F. and open 
valve in line connecting pressure soap kettle and the 1000 
gallon open mixed. It is a good plan to have about 300 
pounds of hot oil or slop grease in the open mixer in 
order to prevent lumping and chilling of the soap base. 
As the soap is discharged into the open mixer about 90 
per cent. of the water is rapidly evaporated from the 
mixture. 

6. The 180 Pale oil is then started into open mixer at a 
rate which permits thorough mixing with the soap. _The 
advantage of using the double motion agitation with scrap- 
ers for the sides and bottom of the kettle is apparent at 
his stage of the process. 

7. When all but about 800 pounds of the oil has been 
run in and the temperature is 200 to 210°F. add the final 
water. 

8. Continue the addition of the oil until it has all been 
mixed in. 

9. Draw the grease through a forty mesh screen at a 
filling temperature of 165°F. 


EFFECT OF LIME 


In order to show the effect of using various quantities 
of hydrated lime, the writer has prepared a series of 
greases making use of the pressure method of cooking the 
soap, in which all of the ingredients have been maintained 
as constant as possible with the exception of the lime. 
The amount of lime used was varied to include batches 
with an excess and also a deficiency over that required for 
theoretical saponification of the fat. 


The saponification value of the mixture of 20 per cent. of 
Tallow and 80 per cent. Lard Oil was 195 mg. KOH per 
gram of fat. The amount of available calcium oxide, as 
determined by the American Society of Testing Materials 
method, in the hydrated lime was found to be 69.0 per 
cent.; this is equivalent to 91.3 per cent. available calcium 
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hydrate. The actual moisture content of the hydrated 
lime, as determined by heating a sample of the material, 
was found to be 23.51 per cent. The theoretical amount of 
water to hydrate pure calcium oxide is 2443 per cent. 
Using these values, the amount of podwered hydrated lime 
required for complete theoretical saponification may be 
calculated as 14.08 pounds of lime per hundred pounds of 
the fat. 

In making this series of greases, using the pressure kettle 
for saponification of the fat, the procedure as already given 
was followed, particular care being taken to give the 
batches identical treatment at such points as: 

1. Time and temperature of soap formation. 


2. Temperature to which soap was brought before the 
inineral oil was started in. : 

3. Temperature and relative time at which water was 
added. 

4. Temperature of drawing grease and filling sample 
cans. 


The dry soap base before starting to add the final oil is 

calculated to have the following formula: 
74.6 per cent. Fat (lard oil and tallow) 
10.4 per cent. Hydrated lime 
15.0 per cent. 180 Pale oil. 

This soap base for each batch was analyzed in order to 
determine the completeness of saponification with results 
as shown below: 

No. Parts Lime Free Fat Acids Uncombined Combined 


Batch perl00Fat inSoap Base Fatin Base Fat in Base 

Per Cent. Per Cent. Per Cent 
1 12.17 3.62 5.56 65.88 
2 12.47 2.42 4.58 69.98 
3 12.75 3.04 3.94 70.10 
4 13.04 91 3.83 ; 61.88 
5 13.33 50 5.14 72.23 
6 13.67 39 2.03 72.38 
7 13.92 1.02 3.79 71.53 
8 14.22 .00 2.16 66.60 
9 14.51 44 3.14 67.16 
10 14.79 00 2.26 69.05 
11 15.09 48 3.19 71.40 
12 15.38 .00 2.49 65.60 
13 15.67 17 2.85 66.57 


It is apparent that the resulting grease made with less 
than about 14 pounds of hydrated lime per 100 pounds of 
fat (14.08 required for theoretical complete saponification) 
will contain an appreciable amount of free fatty acids as 
well as considerable free fat. However even with an 
excess of lime the base shows from 2.16 to 3.19 per cent. 
of free fat and up to about 0.50 per cent. Free Fatty Acids. 
It may be concluded that saponification of the fat at 50 
pounds pressure for at least 40 minutes is not sufficient to 
bring about complete reaction, however former experi- 
mental work has indicated that with slight excesses of lime 
the reaction is about 95 per cent. complete at this pressure 
in 20 minutes. Continuation of the reaction under these 
conditions for a period up to three hours increases the com- 
pleteness of reaction by about 3 per cent. equilibrium ap- 
parently being established at about 98 per cent. Even 
though the reaction is not entirely complete, the speed of 
the reaction as well as the extent of the reaction are such 
a great improvement over saponification at atmospheric 
pressure, that the process is rapidly gaining favor. The use 
of one-half pound of caustic soda per 100 pounds of fat, 
together with the lime, has a tendency to increase both the 
speed and extent of the reaction but not in any great de- 
gree. 

The following table gives the formulae of the series of 
cup grease in which the amount of lime used has been 
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varied as shown. The consistencies were taken with the 
A. S. T. M. 45 degree cone and not the newer type double 
pitch cone. The penetrations were taken in duplicate at 
77°F. 


Partshyd. Pene- Melt’g. 
Hydrated 180 lime per tration Point 
Batch Water Fat Lime Pale Oil 100 parts fat at 77°F. °F. 
Per Cent. Per Cent. Per Cent. Per Cent. 


l 0.30 16.68 2.03 80.99 12.17 195 140 
2 0.30 16.68 2.08 80.94 12.47 243.8 144 
3 


me 0.40 16.68 2.13 80.79 EZ:75 210 151 
+ 0.40 16.68 2.18 80.74 13.04 145.5 156 
5 0.80 16.68 2.22 80.30 13.30 93.5 182 
6 0.80 16.68 2.28 80.24 13.67 82.5 184 
7 0.80 16.68 ae 80.20 13.92 80 184 
8 0.80 16.68 2.37 80.15 14.22 76.5 186 
9 0.80 16.68 2.42 80.10 14.51 85 186 
10 0.80 16.68 2.47 80.05 14.79 92 186 
11 0.80 16.68 2.52 80.90 15.09 90 186 
12 0.80 16.68 2.57 79.95 15.38 144 195 
13 0.80 16.68 2.62 79.90 15.67 192 198 


The results show conclusively that the highest yield of a 
satisfactory appearing grease is obtained when using slight- 
ly more lime than that required for theoretical complete 
saponification, i.e., a maximum yield is obtained when one 
per cent. excess lime is used. This occurs in batch 8 
where 14.22 pounds of lime per 100 parts of fat was used; 
this is 0.14 pounds greater ihan the theoretical quantity 
and constitutes an excess of nearly one per cent. 

It was observed that batches one to four were very 
soft and had a mucky, opaque appearance. Batches 12 and 
13 also exhibited these characteristics, but gave very high 
melting points. It is of considerable interest that the melt- 
ing points of the finished greases are closely related to the 


quantity of lime employed, low melting points character- 
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izing a deficiency of lime and excess lime producing high 
melting points. These are factors of considerable impor- 
tance to the grease maker attempting to meet melting point 
and penetration specifications, who in the past has used the 
rule of thumb method of arriving at a specific product. [t 
should be understood that this work deals only with 
changes in the characteristics of the grease brought about 
by the use of various quantities oi hydrated lime. 

The function of the water added to the grease is to hy- 
drate the calcium soaps and to cause them to become dis- 
persed in the oil phase giving a product of marked gel 
properties. The loss of this water from the system causes 
separation of the oil and soap. When work was first started 
on this series of greases it was decided to keep that amount 
of water added constant at about 0.7 per cent., however 
with the lower quantities of lime it was found that this 
water was not required. In fact this amount of water 
caused the greases to be slimy and.of poor consistency. 

In contrast to this result it was noted that when batches 
11 and 12 were repeated adding 1.65 per cent. water instead 
of the 0.8 per cent. satisfactory appearing greases having 
penetrations of 95 and 100 respectively were obtained. It 
appears possible that the excess lime has a tendency to 
“seed out” or “salt out” the lime soaps and that additional 
water has a corrective effect. 

In concluding it may be stated that the per cent. available 
calcium oxide as determined in the hydrated lime used for 
making cup grease by the pressure method may vary over 
a total range of about 6 per cent. without greatly affecting 
the consistency or quality of the finished product. If care 
is taken to use the correct amount of water for hydrating 
a good uniform grade of quick-lime the variation in the 
available calcium oxide content may be readily kept within 
a range of 4 per cent. 


REFINERY RUNS AND DOMESTIC PRODUCTION 


ILY AVERAG EFINER UNS 
DOMESTIC CRUDE ONLY 
(MONTHLY) 
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Special Processing of Coking Crudes 


By GEORGE W. CUPIT, JR. 
Chemical and Refining Engineer 





T WILL be remembered that in Part 

I of this subject, the first two cuts 

from the crude running were crude 
naphtha and water white distillate, re- 
spectively. Each of these was processed | 
completely and yielded finished prod- 


given in detail. 


: : ie oil. 
previously discussed. This it 


ucts, as 
brings us to the third cut called sour 
distillate. This cut, in reality, is an in- 
termediate fraction between water white 
distillate and gas oil, fit for pressure : 
still charging stock. | gine 

On account of the relatively high yield 
of this fraction produced in the first 
running (coke still distillation) there is sufficient oil to be able 
to refine it according to various methods. The percentage of 
sour distillate recovered from the initial distillation ranges 
from 24.0 per cent. to 27.0 per cent. There are other sources 
in coke running from which a small percentage of sour dis- 
tillate is obtained. At this point I should like to say that all the 
sour distillates are added together and are processed as follows. 
Before we go into detail of processing sour distillate it is of 
such importance to mention something about the assay distilla- 
tion of this cut. The over point ranges from 170 - 178 
degrees F. with a dry point of 710 - 720 degrees F. At 
212, 284, 338, 374, 410, 536 and 608 degrees F. the assay 
distillation shows: 2 per cent., 4 per cent., 5 per cent., 10 
per cent., 15 per cent., 50 per cent. and 74 per cent. respec- 
tively. On account of the nature of this cut and its gravity 
(37 - 38.5 degeres Be.) it lends a possibility for rerunning 
to make a heavy kerosene with a gravity of approximately 
40.0-41.0 degrees Be’. It may better be run in a tower 
still where close fractionation is carried out in order to 
give a good standard white distillate having a gravity of 
42.5 degrees Be. 

In the distillation of this cut we shall use a fractionating 
tower still similar to the one used in the fractionation of 
water white stock. It will be unnecessary to describe 
the still at this writing. From this charging stock may be 
obtained gas naphtha (Cut I); standard white distillate 
(Cut II); gas oil (Cut III). This cut is of sufficient quality 
to warrant its being used as pressure still charging stock. 
As a matter of fact, this is the use to- which it is put. 
The yields of the above cuts will be 24.0, 25.0 and 50.0 
per cent. respectively with a 1.0 per cent. loss on distilla- 
tion. The gas naphtha (Cut 1) is further refined according 


to the following process. 


ACID TREATMENT OF GAS NAPHTHA 


Since the previous distillation was carried out by fire and 
Steam it will be necessary to allow the distillate to stand 
long enough in storage to permit all the water to settle 
to the bottom of the tank from which it is drawn off. 
The oil is then ready for charging to the acid treating 
agitator. The agitator is charged to the desired outage 
and the draw-off is tried for water which may have settled 
out while the oil was being charged to the agitator. If, 
in standing in the storage tank, the water has not settled 
out sufficiently, it will be necessary to treat the oil with a 
cutter to remove-the undesired moisture prior to giving it 


N this second part, the several 
processes essential to the run- 
ning of the sour distillate are 


The sour distillate is a cut be- 
tween water white distillate and gas 


The third part of the subject will 
be presented in a forthcoming issue 
of The Refiner and Natural Gaso- 
line Manufacturer. 
will deal with the refining of slack 


the heavy acid dump. Before blowing 
the agitator with air the temperature 
should be recorded and a retain. sample 
of the agitator taken: After this has 
been done, the oil is agitated with air. 
In this case, we have dry oil, therefore, 
it will be unnecessary to give a cutter or 
a drier of two pounds of 66 degree Be. 
| sulphuric acid per barrel of oil charged. 
| While the oil is agitating seven pounds 
| of 93.0 per cent. sulphuric acid per bar- 
rel are pumped onto the oil and blown 
aaa for approximately 20 to 30 minutes. The 
degree of agitation determines to a large 
extent the time required to blow the mixture of acid and oil. 
At the termination of this time, the contents of the agitator 
are allowed to settle one or two hours, at which time all the 
acid sludge is either drawn off by gravity or pumped to a sludge 
kettle for further processing. The oil in the agitator is al- 
lowed to settle 30 minutes longer and is stripped to remove the 
last traces of acid sludge. : 


The third part 


The treated oil at this point may be given a water wash 
to remove the greater portion of the acidity prior to being 
neutralized with caustic soda solution. Approximately 30 
per cent. of water by volume of oil treated is pumped 
into the agitator while the oil is blowing and the whole 
agitated for 30 minutes, then allowed to settle one hour. 
The water is drawn off and the oil is neutralized with a 
1.0 per cent. solution of caustic soda (NaOH) using 5.0 
per cent. excess of the neutralizing agent (determined by 
titration of the sour oil). The neutralization is enhanced 
by means of air agitation. After the oil is neutralized it 
is allowed to stand until all the soaps have settled to 
the bottom of the agitator, then drawn off and discarded. 
The oil is again washed with approximately 30 per cent 
by volume of water, allowed to settle one hour, and the 
wash water drawn off to the sewer. The oil at this point 
will have a color ranging from 1-1% N. P. A. It will 
show a Botz Test of approximately 12 per cent. and a 
sulphur test of 0.17 to 0.20 per cent. The iodine addition 
and substitution will be 8 per cent. and 20 per cent. 
respectively. The assay distillation test will show an over 
point of 278 degrees F. and a dry point of 610-620 de- 
grees F. The oil at this point is ready for redistillation. 


REDISTILLATION OF TREATED GAS NAPHTHA 


In this process we are interested in one overhead cut 
and the bottoms. The overhead distillate may be cut very 
closely by the use of a well-designed fractionating tower 
of the general type such as was used in redistillation of the 
acid treated white distillate. Since motor gas stock is the 
desired cut overhead, the fraction should have an over 
point of 130 degrees F. and a dry point of 437 degrees F. 
The distillation on this should show 50 per cent over at 
284 degrees F. and 90 per cent. over at 392 degrees F. The 
percentage yield of motor gas stock should range from 
47-49. The color should be between +22 and +25 Saybolt 
and if carefully run, taking care that no cracking has 
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occurred, the ‘doctor test and corrosion test should be O. K. 
One point which should be mentioned at this time is, that 
the recovery on distillation of the overhead cut should not 
be less than 95 per cent. 


The oil prepared as above may now be processed accord- 
ing to two distinct methods. First, it may be sweetened 
by the use of doctor solution (sodium plumbite), or second, 
it may be mixed with blend naphtha and then put through 
a sweetening process. If the former is carried out, the 
oil is charged to an agitator and blown with air. During 
agitation, five per cent. by volume of the sodium plumbite 
solution is added until thorough washing is made. The 
average time for blowing is 30-40 minutes. At the end 
of this time, the contents of the agitator are allowed to 
settle one hour at which time the spent doctor solution is 
drawn off and retained for revivification. A qualitative 
test with sulphur oil at this point will determine whether 
a sulphur oil treatment is necessary. 


If the oil is processed according to the second method, 
namely, by blending with blend naphtha, the sweetening 
is carried out the same as above and finally filtered accord- 
ing to the following procedure. The kind of filter used is 
the ordinary gravity filter charged with No. 1 clay to 
within two feet of the top of the filter. Care should be 
taken not to allow channeling, and once the clay has been 
saturated with the oil, the top of the clay should not at 
any time be allowed to become dry for want of oil. The 
color of the filtered oil should be water white. This oil 
is now ready for commercial use. In order to complete 
the process of the motor gas stock, it was necessary to 
mention the blend naptha cut, however, the latter will be 
mentioned again as a separate product a little further on. 


PROCESSING OF NAPHTHA BOTTOMS 


The residue from the fractional distillation of the treated 
gas naphtha cut (mentioned above), which represents 
approximately one-half of the charge, is charged continu- 
ously to another series of fractionating stills and run for 
the following oils: 

I. Blending naphtha 
Il. 42-38 degrees Be. distillate 
III. 40-36 degrees Be. gas oil. 
The respective yields will be approximately: 


Per cent. 
I MINI in nbc bivscceeccsszcecsecvece 43 
42-38 degrees Be. distillate ................... + 
i Aka cn dn ek eden ghgenerseeandes 42 
a wee hekde Oke eds een be 6s 1 


Cut No. 2 (42-38 degrees Be.) is optional. On account 
of its relatively high gravity it is often blended with 
heavier gas oil to bring its final gravity down to 38 de- 
grees Be. As such, it is sold on the market. For the 
first time, it will be noticed, in actual processing the term 
blending naphtha has been mentioned. This cut will have an 
over-point of 260 degrees F. and a dry point of 466 degrees F. 
On assay distillation it will be seen that at 338 degrees F. 
30 per cent will have distilled over; at 356 degrees F. 
—43 per cent.; at 374 degrees F., 58 per cent.; at 392 de- 
grees F., 70 per cent.; at 410 degrees F. 81 per cent; at 
446 degrees F., 95 per cent. The distillation shows a re- 
covery of 98 per cent., with one per cent. residue and one 
per cent. loss. 


Cut III yields a good gas oil and this is sold to trade. 
There is a great demand at the present time for a gas 
oil of this nature. I shall not discuss further the blending 
naphtha (Cut I) since I have already mentioned in this 
article its processing to a finished product. I shall men- 
tion, nevertheless, that in case it is not blended as above, 
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with motor gas stock, it goes through the same procedure 

and is used in blending with finished gasolines to meet 

certain gravity specifications as are required by the trade. 
This brings us to Cut II standard white distillate. 


’ 


TREATMENT OF STANDARD WHITE DISTILLATE 


Of all the cuts so far discussed, standard white distillate 
produces the most varied group of light oil distillates. It 
produces a motor gas distillate together with a blend distil- 
late, a kerosene fraction and a gas oil bottoms which is a 
good pressure still charging stock. The tests on the stand- 
ard white distillate as it comes off of sour distillate running 
has a gravity of 40.7 degrees Be.; has a color of 3-3% 
N.P.A.; is sour to doctor solution; yields a Botz value 
of 15 per cent. and- shows approximately six per cent. 
iodine addition and 18 per cent. iodine substitution. The 
average over point of this fraction is 260 degrees F. with 
an average dry point of approximately 608-610 degrees F. 
On assay distillation it yields 17 per cent. over at 374 
degrees F., 27 per cent over at 410 degrees F., 68 per cent. 
over at 500 degrees F., and 83 per cent. over at 536 de- 
grees F. On account of the nature of this distillate the 
processing becomes very flexible in that we can control 
our method of processing to yield any one or more of 
four products. One of the most important fractions to be 
obtained from this distillate is a burning oil cut possessing 
good burning qualities. Our next step in the refining of 
this cut, namely, standard white distillate, is sulphuric 
acid treatment, which is as follows. 


The oil is charged to the agitator to the desired height 
and the temperature recorded. A retain sample of the oil 
prior to acid treatment should be kept. The oil is agitated 
by means of air while the acid is pumped onto the oil. 
The acidity of the acid should be 93 - 93.5 per cent H2S04. 
The amount of acid used is seven pounds per barrel of 
oil charged. After agitating the oil and acid for 30 minutes 
the contents of the agitator are allowed to settle one to 
two hours at the termination of which the acid sludge 
is removed from the bottom of the agitator either by gravi- 
ty or by pumping into an acid recovery kettle. The con- 
tents of the agitator are allowed to settle one-half hour 
longer and then the agitator is stripped of the last traces 
of acid sludge. Neutralization of the sour oil is carried 
out by means of a one per cent. solution of caustic soda 
(NaOH), using a five per cent. excess of the neutralizing 
agent (determined by titration of the sour oil). Agitation 
is carried out during neutralization. After the oil has been 
neutralized (determined by using phenolphthalein as an 
indicator) it is allowed to settle until all soaps have 
dropped to the bottom of the agitator. These (soaps) 
are then drawn off the oil and discarded. The oil-is then 
washed with approximately 30 per cent. by volume of 
water of oil treated, allowed to settle one hour and then 
the wash water drawn off to the sewer. The oil at this 
point may be brightened by means of blowing with air a 
few minutes. Before we next proceed to the redistillation 
of treated standard white distillate let us mention some- 
thing regarding the tests and qualities of the oil thus far 
processed. 


The color will have been improved greatly, having 
dropped from 3-3% N.P.A. to %-% N.P.A. The Botz 
value will now be 12 per cent. instead of 15 per cent. The 
sulphur content will not have changed appreciably and will 
show approximately 0.16-0.18 per cent. content. The 
gravity will not have changed very much. An actual run 
showed a drop of 0.2 derees Be. The object of the acid 
treatment was two-fold: First, to treat out the undesirable 
hydrocarbons (unsaturated in character) and second, to 
improve the color. In the acid treatment the lighter 
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hydrocarbons were acted upon by the 93.5 per cent. H2SO4 
and removed in the form of acid sludge. This fact is 
further substantiated by the distillation tests on the result- 
ing oil. They are as follows: Over point— 332 degrees F., 
dry point — 640 degrees F. Further distillation tests show 
that five per cent., 18 per cent., 62 per cent., and 78 per 
cent. distill over at 374, 410, 500 and 536 degrees F., respec- 
tively. At this point of refining ‘the treated, neutralized, 
and washed oil (standard white distillate) is now ready for 
redistillation. 
REDISTILLATION 

The distillation of this fraction is similar to that carried 
out in rerunning treated water .white distillate. It is 
carried out in a fractionating tower still which has already 
been described. Steam is admitted to the still at approxi- 
mately 465 degrees F. in sufficient quantity to keep the 
vapors moving and to prevent cracking. As in the case 
of rerunning water white distillate we are interested in the 
cut coming over between 374-536 degrees F. A _ well- 
designed tower will permit us to make a very close frac- 
tionation. The cuts over to 374 and 536 degrees F. to 
off, together with the still bottoms are all combined for 
further use. We shall not discuss them at this writing. 
Let us examine the results on the cut between 374 - 536 
degrees F. as to tests and quality before it is subjected to 
doctor solution treatment. 

The color of the oil will have dropped about one-fourth 
to one-half N.P.A. The Botz value will be practically the 
same, 12 per cent. The gravity will be 41 degree Be, 
a little higher after redistillation than before. This is, 
however, a desired factor. The over point will be 370 de- 
grees F. and the dry point 557 degrees F. The assay 
distillation on the oil gave the following tests: two per 
cent., 14 per cent., 85 per cent. and 95 per cent. over at 
the following temperatures — 374, 410, 500, and 536 de- 
grees F. respectively. The oil was then sweetened with 
litharge solution as in the case of water white distillate 
refining, already described in Part I of this subject. i 
therefore, refer you to that article. 

The final step in the processing of this oil is filtering. 
The filter used for this purpose is the standard type of 
gravity filter. No. 1 clay is invariably used in filtering. 
The filter is charged to within two feet of the top of the 
filter with No. 1 clay. The oil is charged to the filter 
as quickly as is possible without causing channeling and 
when full is fed to the filter at a constant pressure. When 
the oil running from the filter starts to run darker than 
+12 Saybolt the filter should be cut out. A great deal 
of this oil is shipped as export burning oil which should 


meet the following specifications: 
Required Actual Tests on Oil 


Gravity @ 60° F. 40-42° 41.2° Be. 
Color (Saybolt) +12 +12 
Abel Flash 130-140 135 
Flame drop % in. 40 Hrs. O. K. 
Change in wick % in. 40 Hrs. O. K. 
Per cent. Sulphur 0.12 0.115 
Viscosity @ 60 380-400 395 
30tz Value 12-13% 12.8% 
Iodine Addition Less than 10% 9.39% 
Iodine Substitution 16-18% 19.82% 
Over Point 390° F. 395° F: 
Dry Point 550° F. 556° F. 


It will be seen that in one or two instances the actual 
tests on the oil treated as above are a little higher than 
those required by the export specifications. There is not 
enough difference however, to reject the oil. In regard 


to the burning tests, the consumption on burning of the 
above processed oil should be approxiately 48 c. c. of oil 
Per hour for 40 hours. ’ 
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A little farther back I referred to the flexibility of the 
Standard white distillate cut obtained by distilling sour 
distillate and before passing on to the next subject in this 
work I wish to discuss briefly another running of standard 
white distillate. If a motor gas cut and a blend naphtha 
cut are desired, the following fractionation may be carried 
out, using the untreated standard white distillate as it 
comes off the still from sour distillate running, as charging 
stock. 


Per cent. 
Cut No. 1—Motor gas (Over to 374° F.)..... 19.5 
Cut No. 2—Blend naphtha (374-410° F.)...... 13.7 
Cut No. 3—Kerosene (410-494° F.)............ 57.6 
Cut No. 4—Gas oil bottoms .................. 58 
EMO ids a bus Seliv on $450 eee 3.4 
5 | Sr eer ee wrere mrt er te mat A 100.0 


This is a very good fractionation and each cut may easi- 
ly be worked up as a finished product according to the 
outline and information already given. To lend a little more 
light on the above fractionation the table below will give 
some idea of what to expect on the various cuts as regards 
distillation tests. 


S.W. Motor Blend  Kero- Gas 
Dist. Gas Naphtha sene Oil Loss 
100% 19.5% 13.7% 576% 58% 34% 
Gravity . ...42.5° 48.2° 44.6° 40.8° 34.3° ia 
CGE ins 358 306 370 425 575 ted 
WE, eae 516 416 421 490 620 
50% Over ..426 348 378 447 540 


The Motor Gas cut may be called a light blend cut. 

The last cut mentioned in the distillatoin of sour dis- 
tillate was fit gas oil, that is, fit to use as pressure still 
charging stock. Since there are several other sources from 
which fit gas oil is obtained, I shall later in this article 
add them and discuss the subject of gas oil more fully as 
a subject. Before continuing I should like te mention that 
the fourth cut made on the coking stills is a fit gas oil cut 
and represents 10 per cent. of the crude oil charged. Cut 
III, it will be remembered, was sour distillate. Cut V from 
the distillation of coking crude oil is paraffine distillate. 

PROCESSING OF PARAFFINE DISTILLATE 

The above fraction is often referred to as heavy par- 
affine distillate. It is this cut that contains the crystalline 
wax. Various methods have been used to separate the wax 
from the oil. The use of solvents and chemicals have been 
tried from time to time but without marked success. The 
most successful method for the removal of the crystalline 
wax has been by chilling the paraffine distillate and then 
pressing the wax out of it by means of a plate filter. Each 
step (chilling and pressing) is of course a separate opera- 
tion and is carried out by using the fraction containing the 
real wax rather than the crude oil itself. It should be re- 
membered that in the distillation of the crude oil for that 
fraction containing the maximum amount of crystalline wax 
certain still conditions must be carried out with accuracy, 
for, in reality, good wax is made on the stills and likewise 
good paraffine distillates are also made there. The quailty 
of the paraffine oils will be governed by the quality of the 
paraffine distillate. It is impossible to make good wax from 
a poor paraffine distillate. 

It is necessary to wash the paraffine distillate in many 
instances prior to chilling and pressing. This is done by 
means of milk water obtained by neutralization and wash- 
ing of acid treated paraffine oils either pale or red. The 
paraffine distillate is charged to a wash agitator usually 
about 2000 barrels capacity and heated to 150 degrees F. 
While being agitated with air approximately 30:per cent. by 
volume of milk water is pumped on the oil and blown for 
one hour. At the end of this time the contents of the agi 
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tator are allowed to settle two or three hours at which 
time the milk water, dirt, etc., are drawn to the sewer. The 
oil may or may not be blown with air as is required. It is 
allowed to cool and is ready for chilling. 

The machines used for chilling the distillate are the stand- 
ard Carbondale absorption machines, with a total capacity 
of 700 tons of refrigeration. The amount of water used on 
the atmospheric coils, weak liquor coils, condenser and ab- 
sorber of each machine, ranges from 2% to three gallons 
per minute per ton in winter to four gallons per minute per 
ton in summer. Artesian water is used in summer and 
river ‘water in winter. The temperature of the artesian 
water ranges from 54 to 60idegrees coming from the ground 
and leaves the coils at a temperature of 90 degrees F., while 
the river water in summer to the coils has an average of 
81 degrees F. and leaves the ammonia coils at a tempera- 
ture of 90 to 102 degrees F. It will be seen at a glance 
the important part water plays in a refrigeration unit, when 
it is learned that artesian water gives a generative pressure 
of 156 pounds as against 176 pounds pressure using river 
water at the above temperature. 


PREPARATION FOR PRESSING PARAFFINE 
DISTILLATE 


An important point to keep in mind first chilling paraffine 
distillate is not to chill too fast before the formation of 
crystalline wax takes place. Several methods of chilling 
have been worked out for speeding up the formation of 
crystals, but it has been found that by adding an acti- 
vator the best and quickest results may be obtained. A 
small percentage of low melting point wax. (98 to 100 M. 
P.) added to the paraffine distillate speeded up the forma- 
tion of crystals, but, on pressing, the wax crystals were not 
of the best quality. The activator which finally gave the 
best results was foots oil. This oil caused the formation of 
small, pure crystals, and in much shorter time than the low 
melting point wax. 

In order to press the wax out of the distillate and foots 
oil, the mix should be chilled to 12-14 degrees F. The cold 
test of the distillate will then range from 21 to 22 degrees 
F. Chilling is done by means of river water, pressed oil 
and brine which has been chilled by ammonia. The par- 
affine distillate is first pumped through a cooler filled with 
river water. This lowers the temperature of the distillate 
from 95 to 100 degrees F. to 88 to 90 degrees F., with 
river water at approximately 82 degrees F., or a little above. 
A second cooler connected to the first is used, and this 
cooler lower the temperature of the distillate another 4 to 
5 degrées F., which brings the temperature down to 84 to 
86 degrees F., leaving the coolers. 

Pumping of the distillate is done by means of a 15”x5"x 
18” Block Valve National Transit double action pump with 
a six-inch suction line and four-inch discharge to four- 
inch coils in coolers, and continuing four-inch to the pre- 
liminary chilling machines, where the pressed paraffine oil 
direct from the presses with a temperature of 40 to 43 de- 
grees F. is used as a chilling medium. The unpressed dis- 
tillate and the pressed oil are pumped counter current 
through the Carbondale machines, entering at the top and 
bottom, respectively, and leaving vice versa. The pressed oil 
leaves the machines at 66 to 68 degrees F. and the dis- 
tillate at 70 to 72 degrees F. The machines may be used 
in series. The pressed oil may be pumped through the 
machine from an underground tank which acts as a re- 
ceiving tank for the presses, by means of a belt-driven Kin- 
ney pump running continuously at a pressure of 20 to 25 
pounds. From the Carbondale machines the pressed oil 
goes to storage. 

COLD BRINE CHILLING 
After passing through the preliminary chillers, the dis- 
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tillate goes into a 100-barrel reserve tank, from which ii is 
continually being pumped through the cold brine chilled 
Carbondale machines. These machines are connected in 
parallel with a two-inch connection from four-inch head- 
er and a %-inch by-pass by means of which the feed of 
each machine is regulated. The pressure on the main is 
350-400 pounds. The distillate leaving the machines is 
kept at a temperature of 12 to 14 degrees F., and this gives 
a cold test temperature of 21 to 22 degrees F. 


The distillate temperature leaving the cold machines must 
be kept uniform to secure correct cold test and best wax. 


The temperature of brine (calcium chloride 28-30 degrees 
Be.) entering these cold test Carbondale machines must be 
kept within 1 to 2 degrees F. of zero degrees F. and leay- 
ing the temperature 6 degrees higher. This range of 6 de- 
grees is adhered to in cold chilling. The brine is circu- 
lated through the machines and brine coolers by means of 
Worthington turbo three-stage motor-driven pumps at 60 
pounds pressure. The brine chilled distillate flows into a 
second reserve tank (100 barrels capacity) and from there 
is continually pumped to the presses. 


PRESSING OF THE PARAFFINE DISTILLATE 


After the press has been dumped (from a previous run), 
the head is pushed forward by means of a hydraulic ram 
with 20-inch cylinder, the pressure being supplied by a 
Gould triplex belt-driven pump, using pressed oil as a 
hydraulic pumping medium. In making up a pressure on a 
press the final pressure should be between 950 and 1000 
pounds, and a full nut should be made up on all 3-inch rods 
of the press. The number of these rods generally ‘nuinbers 
eight. If a full nut cannot be had at this pressure, one or 
more plates must be removed from the press, or plates 
added if pressure required to make up press does not equal 
950 to 1000 pounds. This is to insure a tight gasket -joint 
between rings and plates, and to prevent the press from 
leaking without putting too great a strain on the eight 
rods which hold the press together while running. 

The next step is to clean the apron on each ‘side of the 
press free from wax that sticks after dumping,, so that 
when the press begins to filter this wax will not be washed 
into the pressed oil, thereby raising the cold test. A trough 
is then laid directly beneath the center of the press to 
catch the pressed oil which flows into underground tanks 
previously mentioned. As soon as the aprons are cleaned 
and the trough is in position, the valve from the filling 
pump is opened into the empty press. The press is kept 
on this pump at a pressure of 150 pounds for an hour or 
so, until one or two more presses are dumped, and then 
the valve from this filling pump is closed, which is on the 
manifold at the rear end, inside each press room. The 
valve from the pressure pump is opened and the pressure 
increased to 300-350 pounds and kept constant for 12-20 
hours, or until a hard cake of wax is formed. The press 
is carefully examined from end to end by means of an 
electric extender for any leaks which may occur between 
the rings and plates. If any leaks are located, leakers are 
placed so that the unpressed distillate passes over the 
trough into the cellar. These cellars are pumped daily, 
the water is settled out and this slop is pumped back to 
the mixing tank, together with fresh distillate and foots oil. 


The flow of pressed oil and the cold test are reliable 
guides as to when the press is ready to dump. If run 
too long, the flow of pressed oil will decrease to less than 
five barrels per hour, and the cold test will go up, because 
the wax will burst through the gasket joint. In short, the 
flow of pressed oil diminishes with the number of hours 
running, so in order to get a greater number of barrels 
per press for a 24-hour period, dump the press as soon 
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as a cake of hard wax is formed. This will vary from 
12-24 hours, depending upon the grade of distillate used. 

When the press is ready to dump the pressure- valve 
on the manifold is closed and the pressed oil trough is 
pushed to one side. The screw is turned back in order that 
any oil in the wax trough around the screw will be carried 
back into the cellar and not into the dump tank. After 
the trough is clear, the direction of the screw is reversed, 
so that the wax cakes, as dumped, will be carried to the 
dump tanks in the rear outside pressrooms. Before press 
can be dumped, the head must be pulled back the length 
of the ram which is about four feet. In order to do this, 
all valves on the main discharge and return lines must be 
closed, except those of the press to be dumped, and these 
must both be opened. The four valves on the manifold 
of the hydraulic cylinder are then slowly opened: First, 
the valve admitting the pressure at the front end of the 
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cylinder and a by-pass valve into the return line. Second, 
eutlet valve on cylinder is slowly opened and by-pass 
valve shut. The pressure is regulated by the outlet valve 
and the by-pass valve. As soon as enough pressure is 
exerted on head, to take strain off the eight nuts on three- 
inch rods, these nuts are removed and head is slowly pulled 
back, until it is up to the cylinder. The press dumpers, 
(usually unskilled laborers) then start to separate the 
plates from each other by placing paddle between ring 
and plate, using it as a lever. It is important that pressure 
be exerted against the ring, and not against the canvas, 
as otherwise the canvas will soon be worn out at this 
point and cause the press to leak. At this stage of process- 
ing the wax has been removed from the paraffine distillate 
by means of the filter press and is called “slack wax.” 
The oil, which has passed through the press is called 
“pressed paraffine distillate.” 


Incoming Crude Is Condensing Agent 
At Marine Refinery 


By GEORGE REID 
Associate Editor 


EVERAL unusual and interesting 

features of design, operation and 

control of refinery processing are 
incorporated in Marine Refining Corpo- 
ration’s Vernon, California, No. 1 plant. 
This 5000-barrel plant is located adjacent 
to the company’s No. 2 refinery of the 
same capacity, which is of totally differ- 
ent design, and involves the use of one 
of the earliest multiple stream bubble 
type fractionation columns. Plant No. 
2 was described in the Refiner and Nat- 
ural Gasoline Manufacturer, issue of 
November, 1926. Both installations 
were designed by Frank A. Millif and 
J. A. Millif of the Marine Refining Cor- 








poration. 

Each of the plants operate as a separate 
installation. Both plants operate on the 
same type of crude and both deliver 
their streams to a common receiving 
house, where, usually, the distillates are 
diverted to separate run-down tanks. 
This assures an accurate check of plant 
yields. 

Four separate circuits of flow are used 
in the operation of the No. 1 plant—that 
of the crude, which is split into the va- 
Por and residuum circuits, and close 
circuit of the cooling oil which is used 
in the controlling temperatures of the 
two dephlegmators and the six reboilers 
or intercoolers. In describing the opera- 
tion of this unique installation it may be 
well to follow each of the four circuits 
separately. 


CRUDE AS COOLING MEDIUM 
The incoming crude oil is utilized as 


a cooling medium for eight of the nine 
Streams derived from the plant, includ- 





The jet, which eliminates the use of a 

compressor in this gasoline recovery plant, 

is outlined against the tower about half 

way up. Line running to the jet ts gath- 

ering line carrying vapors from receiving 
house look boxes 


ing the cooling of residuum in the inter- 
changer equipment. This installation is 
one of the earliest to be designed with 
the intent of utilizing cool crude to dis- 
place water as a cooling agent, while at 
the same time partially preheating the 
charged oil. The incoming crude is 
pumped through equipment constructed 
very much after the manner of the usual 
counter-current flow pipe type of heat 
exchanger. The 8” x 10” x 12” Fairbanks- 
Morse charging pump discharges crude 
through a four-inch line and the oil is 
conducted to a header to be distributed 
to several two-inch lines, which are in- 
cased in three-inch pipes, which ar- 
rangement constitutes the design of the 
after-cooler system. The cool crude flow- 
ing through the two-inch lines flows 
counter-current to the hot condensates 
derived from the reboilers. These 
streams are cooled to about 110°F. while 
the crude is itself preheated to about 130° 
F. This equipment was not constructed 
‘for the purpose of materially heating the 
crude, but primarily for the purpose of 
cooling the condensates, thus doing away 
with the water type of coils or coolers and 
incidentally reducing the water costs to a 
very satisfactory extent. After passing 
through the after-cooling system the 
crude enters a second header line and 
is conducted to the heat exchangers 
proper. 

There are two exchangers, of company 
design, which will be described later in 
conjunction with the residuum circuit. In 
its passage through the exchangers the 
crude is preheated to a temperature of 
about 270°F. and is discharged into the 
first evaporator. At this point in the 
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conducted through a 12-inch vapor 
line are passed through a cen- 
trifugal knock-out device  sus- 
pended just in front of the evap- 
orator. This knock-out device is 
also of company design. Six of 
these centrifugal “bulbs” or 





knock-out chambers are used. in 
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View of Marine Refining Corporation’s No. 1 plant, showing evaporators, exchangers and 
series of tnter-coolers and centrifuges 


crude circuit a stream of lighter gasoline is removed and 
the vapors combined with the main gasoline vapor stream 
before condensation. In the evaporator any water in the 
crude is also removed and foreign matter is settled out. 
A second pump takes suction on the bottom of the 
evaporator and discharges the crude into the tubular retort. 
This retort is constructed of four-inch pipe and consists 
of 96 joints 20 feet in length. The furnace is baffled in 
two places to divert the flow of the hot gases of combus- 
tion and to hold them in the furnace and heating zone 
for a longer period. The tube still is also of company 
design. It is usually fired at 500° F., or sufficient heat to 
assure the vaporation of all distillates above fuel oil. Leav- 
ing the retort the heated oil enters the second evaporator, 
—entering at a point near the top to descend through a 
series of baffles to the bottom outlet line from where the 
oil, as residuum, is conducted to the heat exchangers. At 
this point the crude circuit is completed and split into the 
residuum and vapor circuits. 

Following the residuum circuit the hot oil entering the 
exchangers is conducted into this equipment through a 
header which splits the flow into 18 streams through 18 
separate spiral coils which are 
closely packed in the vertical ex- 
changer shell. The coils range in 
diameter from one and one-fourth 
to two inches. All of the coils 
converge at the bottom of the ex- 
changer into a_ second header. 
After the oil passes through the 
first exchanger it is picked up by 
the residuum pump and forced 
through the second exchanger, 
which is a duplicate of the one 
just described, and on to fuel oil 
storage. The hot oil enters the ex- 
changers from the evaporator at 
about 475° F. and is reduced in 
temperature about 250° F. to leave 
this equipment at about 225° F. 
The residuum is produced to the 
specifications of 180° F. flash 
(Pensky closed cup) and about 
20° A. P. I. gravity. 

The vapor circuit begins at the 
top of the evaporator. Vapors 


conjunction with the reboilers, or 
intercoolers in plant No. 1. The 
vapors entering the “centrifuge” 
whirling through and leaving the 
“bulb” drop out an appreciable 
amount of entrained heavy distil- 
late which is returned to the 
evaporator through a small line 
at the bottom. 

The vapors are then conducted 
through No. 1 and No. 2 primary 
dephlegmators in series where the 
heavier streams are condensed and 
drawn off as finished streams. 
These heavy dephelgmator streams 
are taken through the aftercoolers, 
cooled by the incoming cool crude 
as previously described, and taken through the receiving house 
to storage. 

At the top of the dephlegmator is a small header through 
which cool oil is pumped and conducted through seven 
spiral coils inside of the tower. In this manner the tower 
is cooled and the heavier fractions caused to condense. 
At the bottom of the dephlegmators the spiral coils con- 
verge into a second header where the cooling oil circulating 
through the coils is withdrawn for further circulation. 

Leaving the two primary dephlegmators, the vapors 
which have been stripped of a portion of their heaviest 
components, enter a series of reboilers, or intercoolers, 
and are passed from one intercooler to the next, through 
a series of six. Each cycle of the six effects the condensa- 
tion of a portion of the heavier vapors; this condensation 
being controlled by the difference in temperature in the 
various intercooler chambers. As the vapor stream pro- 
gresses through the six cycles the small streams removed 
from each cycle tend to become lighter, leaving the lightest 
vapors to pass on through the entire system uncondensed. 


In their course through the condensing columns, or inter- 





Close-up of control and pump room, Marine’s No. 1 plant 
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Gasoline recovery plant. 
through jet, as described 


coolers, the vapors flow downward from the top of the 
column, passing through a network of closely woven spiral 
coils, through which cool oil is circulating, where they 
are partially cooled, then to pass out at the bottom and 
flow laterally into the side of a centrifugal knock-out 
device. These devices are constructed so that the vapors 
pass into the top, whirl downward to the bottom, dropping 
any condensate there, and then pass upward through an 
inside line extending nearly to the bottom of the device, 
and over into the next condensing column, to be further 
cooled and condensed: before passing into the next centri- 
fugal device where another stream is taken off through the 
bottom, and so on through the entire series of six cycles. 
In each cycle a certain amount of cooling and condensing 
takes place until upon leaving the last centrifugal device, 
the remaining vapors are condensed in Soutwhcstern con- 
densers as the entire cut of gasoline. In this manner the 
gasoline is vaporized, fractionated and condensed in one 
operation. The lightest portion of the gasoline vapors, 
removed from the crude in the first evaporator is combined 
with the main stream of vapors at a point in the vapor line 
iust before it enters the condenser equipment. 

Each of the centrifugal knock-out “bulbs” acts as a 
collector for any portion of the condensed vapors passing 
into it, and from each of the six bulbs a small separate 
stream, or fraction, is derived. Thus the two primary 
dephlegmators and the six centrifugal devices are the 
source of eight close cuts streams. The ninth stream is 
taken overhead as gasoline, and the residuum taken from 
the evaporator as fuel oil might well be termed the tenth 
stream. 

Certain of these small fractions are combined to make 
various distillates. At present the unit is producing gaso- 
line, kerosene, stove distillate, gas oil and fuel oil residuum. 
The specifications of the fractions may be varied to suit 
the operators by changing the amount of refluxing material 
used over the six condensing columns, or the volume of 
oil circulated through the enclosed cooling oil system—in 
other words, by changing the temperature at various points in 
the system. The fractionation of gasoline and percentage 
recovery is very satisfactory and in checking with the 
laboratory analysis of the crude charged through the plant 
it is usually found that plant recovery is better than that 
indicated by crude analysis. During January, for example, 


plant recovery was 1.37 per cent. over indicated recovery 


| 


Small pump circulates absorption medium from tank to tower 
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by laboratory four-point distilla- 
tion. The gasoline prepared for 
the Los Angeles city specifications 
ij through the operation of this 
‘f plant runs under 430 end point, 90 

per cent. recovery at 374° F., and 
initial boiling point under 125° F, 


Ny) 
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FOURTH CIRCUIT CLOSED 


As previously mentioned the 
fourth circuit is closed and func- 
tions to circulate the cooling oil 
through the system of condensing 
columns, or intercoolers and de- 
phlegmators. In each of the inter- 
coolers are installed closely woven 
spiral coils which diverge from a 
header at the top of the column and 
converge into a second header at 
the bottom. Each reboiler or inter- 
cooler, is practicaily a duplicate 
of the others and all six of the 
intercoolers and the two primary 
dephlegmators receive their cool- 
ing oil from a common header line 
and return it to a second common line which conducts the oil, 
after passing through the equipment, back to a water cooling 
tower where it is cooled to atmospheric temperature. It is then 
taken to a large vertical storage tank. The pump handling this 
circulating cooling medium takes suction of the closed tank 
and charges the cooling oil to the closed coils in the inter- 




















coolers and dephlegmators, and forces it back to the water 
cooled coils in the tower. This oil is especially prepared 
for this cooling work by the plant operators. To provide 
for this cooling action the coils inside of the intercoolers 
consist of 14,454 lineal feet in spiral coils, presenting 4,182 
square feet of cooling surface. 

The temperature of each intercooler or condensing 
column and of each of the primary dephlegmators is con- 
trolled and regulated by eight individual Foxboro auto- 
matic recorder controllers. These instruments control the 
volume of the cooling oil flowing through each of the eight 
pieces of equipment, and chart the temperature record of 
each. Through this means the operator is constantly 
acquainted with temperature conditions throughout the 
entire installation. The temperatures of heat exchangers, 
crude and residuum, and of the furnace, stack, tube still, 
and evaporator, are also recorded on the control board for 
the operator’s guidance. 

This installation has been operating as a skimming plant 
for the past six years. As it is designed it has great possi- 
bilities for lubricating oil refining or processing. It is so 
designed that the addition of necessary barometric leg 
will convert the installation into a vacuum distillation unit 
for the preparation of lubricating oil fractions. 


GASOLINE RECOVERY SYSTEM 


All run-down tanks for storage of distillates and gaso- 
line at this plant are water top and gas tight in construc- 
tion, for the minimizing of evaporation losses. The tail- 
gas gasoline recovery plant in operation at the Marine 
plant is possibly unique in construction in that its opera- 
tion is automatic without the use of a compressor for 
gathering gases and vapors to the absorption tower. 

The system of gas gathering lines extend only to the 
receiving house where all of the uncondensed vapors are 
removed through small lines to a four-inch header line. 
Additional vapors are taken into the header line from out- 
lets at the water traps, outside of the receiving house. 

The entire installation comprising the recovery plant, 
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We quote from an announcement made by 
us 1n August, 1925: 


You never find an unsuccessful device or process 
infringed The greater its success, the greater the 
temptation 


“Pirating is an old art—it started on the high 
seas 
Infringement is its wicked partner and successor 
on land”’ 


There are two types of infringers 
(a) Those who claim they didn’t know 
(b) Those who do know, but deliberately 
appropriate the rights of others 


A few refiners within either Class “a” or “b” 
have recently installed “A Cracking Process,” 
thinking to evade the patent situation by a mere 
change in name, calling it “A Pipe Still” 


We are now taking the necessary procedure 
to place this matter before the Courts in the 
protection of our rights and in the interest 
and protection of our licensees 


Universal Oil Products Co . } Z Dubbs Cracking Process 


Chicago, Illinois Owner and Licensor 
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driving electric generators. They require a minimum 
of floor space, have a low overall installation cost, 


and they are a more reliable and cheaper source of 
power than purchased current. The installation pictured above 
shows a five cylinder 450 B.H.P. Hope gas engine driving a 375 
K.V.A., 60 cycle alternator in the United States Gypsum Com: 
pany’s plant at Sweetwater, Texas. Let a Cooper engineer show you 
how much you can save by installing your own power plant. 


COOPE i 


Mention Where You Saw the Advertisement 


W, 
HE HOPE 450 H.P. GAS ENGIN 
Hope vertical gas engines are well adapted to direct 
I 
! 
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Hope Engines Now Built 
And Serviced By Cooper 


71 ‘4, HE C.& G. Cooper Company has purchased out- 
Fie at right the manufacturing division of the Hope 
ke 2 Engineering Company, including the well-known 

Hope vertical gas engines. s# The factory in 
which they were built at Mt. Vernon, Ohio, is being 
operated as a unit of the Cooper plant. 
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s# The complete line of Hope vertical engines is to 
be still further improved and many details of de- 
sign, developed on Cooper horizontal engines, have 
already been added. s# They will be built in stan- 
dard sizes ranging from 60 to 540 B.H.P. for every 
power purpose. -* For the present the 170-250- 
360 - 450 and 540 H.P. sizes will be built on a 
quantity production basis. 

é# All Hope Engineering sales offices will continue to sell Hope engines. 
You may, however, if you prefer, buy Hope engines through any 
Cooper sales office. * In either case, please remember that Coopers 


assume full responsibility for the quality of materials and workmanship 
and for the field service on all Hope vertical engines sold in the future. 


s# Cooper engineers are convinced that the present design.of Hope 
engine is the best vertical engine in the field and are interested in 
making it still better. * This line of vertical engines will be an addi- 
tion to the regular Cooper line of horizontal engines and compressors 
which are being built in sizes from 50 to 1500 B.H.P. 2 This combined 
of line of vertical and horizontal engines will now permit you to use 
a Cooper quality machinery and service for all your engine and com- 
75 pressor requirements. 


ou THE C. & G. COOPER COMPANY 


MT. VERNON, OHIO 
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other than the gathering lines and header line, consists 
of one small centrifugal pump, circulating lines, a jet, and 
an absorber tower. The centrifugal pump, which has a 
two-inch intake and a one and one-half inch discharge line, 
is driven by an electric motor. The centrifugal pump takes 
suction on a nearby run-down tank and discharges the 
gasoline or naphtha being employed as an absorption 
medium through a small water cooled coil in a nearby 
cooling tower. From here the naphtha is conducted to a 
jet and is pumped downward through this device. The 
vapor gathering line enters the jet device at the side and 
the flow of the naphtha downward through the jet pulls 
a slight vacuum on the gather line and draws the vapors 
downward through a four-inch line into the bottom of the 
tower. This simple arrangement of jet and gathering line 
eliminates the compressor from the gasoline recovery plant 


system. 
Vapors for collected and absorbing medium pass into the 
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tower together and flow upward through baffle plates to a 
predetermined level. Here the enriched naphtha over- 
flows into a four-inch line and is conducted back to the 
run-down tank. Uncondensed vapors pass upward through 
the absorber and out through a vent line. This vent line 
extends back downward almost to ground level so that 
the amount of gases vented is under observation at all 
times, if allowed to escape, or they can be burned. Very 
little vapors are vented. The gasoline recovery in summer 
ranges from 1,000 to 1,300 gallons per day. The operation 
is entirely automatic and requires no supervision except 
that the pump must be occasionally lubricated. It is one 
of the simplest types of recovery units and has the decided 
advantage of low installation cost and very low mainte- 
nance charges. The jet provides ample vacuum to effect 
the gathering of all receiving house vapors and gases to 


the absorber column. 


Bankline Company Mixes Field 
Gas tor Supplying ‘Two 
Absorption Plants 


By GEORGE REID 
Associate Editor 





Mist extractor and reflux accumulator mounted near top of 
water cooling tower. Reflux flows into still from bottom of 
dephlegmator 


URING the past year the Bankline Oil Company 

which has operated an absorption natural gasoline 

plant at Signal Hill in the Long Beach, Cal., field 
for the past eight years, has completely remodeled and 
reconditioned its equipment. Included in the program of 
improvement and expansion was the installation of a com- 
plete absorption plant to handle 10,000,000 cubic feet of 
gas on one side of the plant yard, after which the old 
plant which had given service for eight years was recon- 
ditioned through out and modernized by the installation of 
a late type absorber which effected the displacement of 
eight 50-foot absorbers of the baffle type. 

Gas processed by the Bankline Oil Company is derived 
from the new deep sand zone and from the older shallower 
producing sands, the latter being compressed to plant 
operating pressure in the usual manner. However, instead 
of processing the different types of gas in separate absorp- 
tion plant equipment, as is the practice in other plants in 
California, this company discharges the compressed gas 
through gas coolers and into a large scrubber, where the 
“deep zone” gas is also scrubbed. At this point the two 
gases are united and scrubbed. Leaving the scrubber the 
gas stream is split again into two systems of absorption 
plant equipment. Equalization of gas flow is secured 
through the manipulation of block valves in the gas lines, 
and checked by metering to each absorption unit. 

The two natural gasoline plants now operating on the 
same site are handling around 10,000,000 cubic feet of gas 
each daily. The mixture of gases has an average gasoline 
content of 1.7 gallons per thousand cubic feet. One of the 
plants is a standard Campbell installation. The other 
consists of the original Braun equipment installed about 
eight years ago, with the exception of the absorber itself, 
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which is an ERECO unit, 7 by 25 feet in dimensions. An 
ERECO preheater is also used but the exchangers, coolers, 
condensers, and still are all the original equipment. In the 
accompanying illustration the single modern absorber is 
shown along with the battery of eight baffle type absorber 
which it has displaced. There are very few of these old 
absorbers now in operation on the West Coast since the 
modern compact and more efficient absorber has displaced 
practically all of them. In this instance the single new 
absorber is handling 10,000,000 cubic feet day as 
against an equivalent amount formerly treated through the 


each 


eight columns. 

The other unit is operated in the manner 
with the exception of one or two interesting features. After 
distillation, the gasoline vapors from the still are conducted 
to the partial condenser placed on the top of the cooling 
tower. Flowing from the submerged coil at this point the 
vapors and condenser water derived from agitation steam 
in the still, pass into the mist extractor. At this point the 
water is removed and the vapors flow over into a reflux 
accumulator which is mounted on scaffolding near the top 
of the cooling tower. This reflux chamber also acts as 
a secondary dephlegmator and tends to improve the end 
point of the finished gasoline. Reflux material accumulates 


customary 


in the bottom of the chamber and is conducted directly to 





Second absorption unit on the 

Same plant site at Bankline Oil 

Company’s Signal- Hill gasoline 

plant. Secondary stripper and 

Surge tank in front of the still. 

“Stripper” still just in front of 
absorber 


A Gulf Publishing Company Publication 








The single absorber in the center 
of the picture has displaced the 
entire battery of eight baffle type 
absorbers at Bankline Oil Com- 
pany’s Signal Hill plant. 


the top of the still, as there is sufficient “head” to effect 
this transfer. In this manner the reflux medium is taken 
direct from the dephlegmating apparatus without passing 
through a gaso-water separatory tank, as is the usual 


practice. 


DOUBLE STRIPPING 

Another interesting feature is found in connection with 
the distillation unit. The operators decided that they could 
improve the oil circulated through the equipment by pro- 
viding a second piece of stripping equipment outside of 
the still proper. In the accompanying illustration there 
is shown a small horizontal insulated tank near the bottom 
of the still. Rich oil passing into the still from the ex- 
changer and preheater equipment is stripped of its gasoline 
in the usual manner but instead of leaving the still directly 
to the exchangers and coolers as lean oil it is taken into 
the secondary stripper and again flashed with hot exhaust 
steam. The stripper tank also acts as a surge tank from 
which the pump may take suction to discharge the oil 
through the lean oil system. The second flashing with 
steam removes the last trace of gasoline from the absorp- 
tion oil. Any vapors derived from the operations are 
conducted upward and injected into the main vapor line near 
the point where it leaves the still. In this manner the 
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A solid train load of eleven cars leaving the TRANSIT Works 
on the first leg of their journey to the little island of Aruba, 
off the coast of Venezuela, South America. 


It will require seventy-seven cars to ship this one order for 
thirty-two TRANSIT Hot Oil Pumps and other refinery pumps, 
for a refinery which The M. W. Kellogg Company are building 
on this island. 





Running in and testing double reduction gearing 
on the TRANSIT Hot Oil PUMPS for Kellogg. 






Mention Where You Saw the Advertisement 








MARCH, 1929 A Gulf Publishing Company Publication 


Teave not these people answered 
the hot oil pump question 


I t is not so much the size of this order that we want to empha- @¢ 
size, as it is the confidence reposed in TRANSIT Hot Oil PUMPS 

and TRANSIT Refinery Pumps by one of the leading refinery 

builders in this country— The M. W. Kellogg Company. 
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operators have provided a combination secondary stripper 
and surge tank and improved the oil in circulation by 
getting it cleaner. 

Behind the still and just in front of the absorber is shown 
a small stripper still which also is equipped with a vapor 
line serving to conduct such gasoline vapors as are derived 
from its operation into the main vapor line leaving the 
larger still unit. The stripper still is becoming extensively 
employed in California since it has the advantages of pro- 
viding a means of distilling all drip gasoline, compression 
plant condensates, scrubber accumulations, and any off 
color materials, entirely outside of the main plant and 
independent of it. In the event of accidental discoloring 
of storage gasoline such a product can be rerun through 
the stripper still and cleaned up without influencing plant 
operation to the slightest degree. The stripper still is 
destined to become standard equipment on all type of 
absorption gasoline plants. 


STABALIZING METHOD 
All gasoline is stabilized at this plant through a Carbide 
and Carbon Chemicals Corporation type of cold stabilizing 
columns. This equipment is centrally located on the plant 
site for the convenience of operators who supervise the 


Silica Gel pots where water is_ab- 
sorbed from gasoline charged to 
the stabilizer 
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Cold type of stabilizer and kettle. 

All gasoline made at both absorp- 

tion units is refractionated 
through the stabilizer 


operation. The fractionator in service at this time has a 
capacity of 50,000 gallons daily, and it replaces an earlier 
installation designed for only 20,000 gallons per day. 

Gasoline is injected into this equipment at three points, 
employing three types of this product. Recompressor gas- 
oline off of the high stage is expanded into the top to 
maintain a temperature of —15°. Recompressor low stage 
gasoline enters the equipment at about the middle of its 
height and the absorber plant make is injected at the 
bottom. The recompressor unit is one 160 horsepower 
Clark machine. 

All gasoline sent to the stabilizer is trapped three times 
for the removal of water and finally conducted through 
pots filled with silica gel where all water is removed. This 
is necessary because of the low temperatures at which the 
equipment functions which would cause the freezing of the 
water should it entér the column with the gasoline. Six 
silica gel pots are provided, three of which are in service 
while the other three are being dried. Drying is 
accomplished through the use of hot gas which is passed 
through a small pipe exchanger where heat is picked up 
by exchange with steam. 

Vapors from the top of the stabilizer are taken to the 
recompression plant and expanded back into the top of 
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Tue experience of 30 
years in the design, 
construction and 
operation of dis- 
tillation equipment 


The WALTER E. LUMMUS CO. 


148 State Street, Boston, Mass. 
New York Office, 30 Church Street 








——— eee 





Mention Where You Saw the Advertisement 


OI > cette eas tee 


ee 





the column after passing through the high and low stage 
accumulator tanks where any uncondensed gases are 
vented out of the system. The finished product is removed 
from the bottom of the stabilizing column to a large well 
insulated “kettle” which is held at a constant temperature 
of 57° F. The kettle at this temperature serves as a means 
for the removal of any entrained light gasoline vapors 
which may be undesirable in the finished product. Such 
vapors as are evolved at this low temperature pass out 
through a vapor line and back into the side of the stabilizer 
column. Gasoline taken from the kettle is removed to 
finished product storage tanks and ready for shipping. 


COOLING WATER SAVED 


A feature of interest is found at the water cooling tower 
at this plant since they are provided with an encircling dike 
and basin which is covered with a layer of gravel. The 
usual practice of providing sloping foundation earth around 
the water towers has the disadvantage of draining all 
water lost from the tower, commonly known as windage 
loss, away from the tower and resulting in an unsightly 
mud covered area on both sides of the tower. Further, 
such water is lost. There are few towers which do not lose 
water when a brisk wind is blowing, and again, those 


Westinghouse automatic locomo- 

tive type air compressors which 

provide a constant supply of air 

under pressure in the air reser- 
voir 
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Method of providing ditch and 
dike encircling water cooling 
towers which prevents muddying 
the plant yard and assures the sav- 
ing of all water lost from the 
tower by blowing of cross winds 


towers which can be closed on one side to prevent such 
water losses are seldom handled by plant operators tn 
the manner which was intended by the manufacturer. For 
this reason the greater majority of water cooling towers 
are. usually surrounded by a certain area of impassable 
mud. By providing a dike and shallow basin loaded with 
gravel all such wastage of water is stopped and the plant 
yard remains dry. At the Bankline plant all of the water 
accumulating in the graveled ditch around the tower is 
conducted through a sewer line to a pit and reclaimed. 
it is said that since the provision of adequate means for 
draining away all water lost from the tower during peroids 
of brisk winds, the water loss has been negligible, at this 
plant. Certainly the yard is dry, which in itself is sufficient 
advantage to justify the provision of the drainage ditch. 
The power plant consists of 10 horizontal return tubular 
boilers, seven of which are 70 horsepower and three 150 
horsepower. For provision of a constant supply of com- 
pressed air to all departments of the plant for the various 
uses where air is needed there are two Westinghouse 
locomotive type automatic air compressers suspended from 
the wall of the boiler room. These compressors require 
virtually no attention and through their automatic features 
maintain a constant supply of compressed air in the air 


reservoir tank. 
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High Capacity Tubular 
Cracking and Topping Stills 





Coatings of the proper mix- 

ture of ADAMAN T- ADA. 

CHROME, applied Rag no 

with The ADAMAN Gun, 

keep still settings parks Shan 

in good condition and proleng 
their life. 





ADAMANT comes in 100 Ib., 
250 lb. and 400 lb. containers. 
ADACHROME is shipped dry 
in 125 lb. bags. Write for 
particulars. 


QO PERATING at greatly increased tem- 
peratures, with shorter time between 
stress periods, high capacity tubular crack- 
ing and topping stills bring a new problem 
of refractories maintenance and service. 

To withstand higher temperatures, fire 
brick construction requires a bonding ma- 
terial which will hold its strength through 
the entire temperature range. To with- 
stand the rapid heating and cooling of re- 
fractories caused by the shorter time be- 
tween stress periods, fire brick construction 
needs a bonding material which will be un- 
affected by temperature changes and which 
will protect the brick, resisting disintegra- 
tion and spalling. 

For such conditions, we suggest the use 
of the proper mixture (for each individual 
condition) of ADAMANT-ADACHROME 
Fines for laying up the brick, and the appli- 
cation of protective surfacings of the proper 
Mixture of ADAMANT-ADACHROME, 
blown on fire brick construction by means 
of The ADAMANT Gun. 

Fire brick laid up with ADAMANT- 
ADACHROME Fines have §air-setting 
joints that hold their bond through the 
entire temperature range. Brick will not 
loosen. Creeping or traveling of courses is 
eliminated. 

Surfacings of ADAMANT - ADA- 
CHROME, blown on with The ADA- 
MANT Gun, fill up and seal all brick pores 
and joints, providing the brickwork with a 
highly-refractory coating which protects 
the structure from spalling and prevents 
disintegration of the refractories. 

To refinery officials interested in improv- 
ing refractories service, we shall be glad to 
send complete data on Mixtures of ADA- 
MANT-ADACHROME Fines and ADA- 
MANT-ADACHROME. Write us today. 


BOTFIELD 


REFRACTORIES CO. 


Swanson and Clymer Streets 
PHILADELPHIA, PA. 





For 4 Long Furnace Run, Use The ADAMANT Gun 








FIRE BRICK CEMENT 












Whenever You Use a Fire Brick, Use ADAMANT, the Original High Temperature Cement 
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Survey of Refining Plants 
in California 


By GEORGE REID 


‘CCORDING to comparative surveys of the refining 
Anes in California for the two years, 1927 and 1928, 

reports solicited from individual companies indicate an 
expansion of refining facilities during the past 12 months which 
brings the total plant capacity of the state to 1,031,000 barrels 
through-put per day. This figure includes the cracking unit 
capacity as reported by the 37 refining companies in this ter- 
ritory. 

Crude oil capacity has been increased but 49,500 barrels per 
day, but the installation of additional cracking facilities by 
practically all of the major operators and four of the smaller 
organizations, brought about an increase in cracking capacity of 
95,950 barrels. For the year ending December 31, 1927, Cali- 
fornia refineries had a total of but 42,500 barrels of cracking 
capacity, whereas at the end of 1928 sufficient new units had 
been installed and new units were under construction to bring 
the total cracking capacity up to the present reported figure of 
138,450 barrels daily. Of this figure, six of the seven major 
companies are operating cracking units which aggregate 131,450 
barrels capacity. The smaller organizations contribute but 7000 
barrels to the total figure. 

Total crude oil capacity of 54 operating refineries in this dis- 
trict is 892,550 barrels. Seven major companies are credited 
with an aggregate capacity of 763,400 barrels, and a total of 27 
refineries. Thirty other operators have 33 plants, six of which 
are idle, at this time. The total refinery capacity of these 33 
plants is but 129,150 barrels daily. 

Briefly, the status of the refining industry in California may 
be summed up as follows: 

Thirty-one companies are operating 54 plants with a total 
crude and cracking capacity of 1,031,000 barrels. 

Twenty-four smaller organizations operate 27 refineries hav- 
ing a total capacity of but 136,150 barrels, including the cracking 
unit capacity of 7000 barrels. 

At the end of 1927 these same smaller organizations reported 
a cracking capacity of but 500 barrels. That year 63 refineries 
were shown on the survey, which is three plants greater than 
the present number. 

With the merging of two of the larger oil companies on the 
West Coast last year, lists of refineries no longer include the 
plants of the California Petroleum Corporation, now The 
Texas Company, nor the Pan-American Petroleum Company, 
now Richfield Oil Company. With the purchase of the Pan- 
American properties, Richfield Oil Company increased its re- 
finery capacity by 60,000 barrels per day. Due to expansion of 
facilities at Hynes, and taking over of a refinery in Vernon, 
Richfield Oil Company now reports a total refining capacity 
of 140,500 barrels daily, which places it in second place in the 
state. 

Standard Oil Company of California, with its total of 225,- 
000-barrel refinery capacity at three plants, continues to head 
the list. This company has a total of 35,250 barrels daily 
cracking capacity, 35,000 barrels being Dubbs systems, and the 
remainder the Leamon vapor phase unit recently installed. 
Shell Oil Company of California is the leading operator of 
cracking units on the West Coast with a total of 55,200 barrels 
daily capacity. Of the seven major companies Associated Oil 
Company is the only one reporting no cracking operations. 

Completion of cracking units at present under construction 
will not materially change the figures for the current year, and 


any cracking capacity increase will come as the result of addi- 
tional units which may be installed later, since the capacity 
of the building units are included in this survey. The five 
Jenkins units now under construction should be placed in 
operation in the near future. 

Crude capacity at the end of the current year may be in- 
creased somewhat, due to certain construction of refinery equip- 
ment now under way, and the recent completion of General 
Petroleum Corporation’s new 30,000-barrel plant at Torrance. 
Associated Oil Company has supplemented its equipment with 
a new 15,000-barrel unit also. It is also possible and probable 
that some of the smaller or weaker organizations will discon- 
tinue operations during the year. The six plants inoperative 
at this time, however, have a total capacity of but 7250 barrels 
per day. 

TABLE 1 


Analysis of Refinery Operations by Seven Major Com- 
panies in California, as of January 1, 1929. 
Company Barrels 














Plant Bbls. total Cracking Type of 
Company, Location and type Cap. Cap. Capacity Units 
Associated Oil Company 
Watson, S&L ......15,000 
Oe ere: 60,000 75,000 
General Petroleum Corporation 
Vernon, emperors 2 | 3,000 vapor phase. 
Lebec, Top Gee 10,000 
Olinda, OD: cca 0 3,000 68,000 
Torrance, S Bldg. (30,000) cee 
Qi ae 3,000 
Richfield Oil Company 
TAVOGE: ke.» -5. xs 70,000 12,000 Cross. 
Huntington 
Beach, Top ...... 3,500 
Bakersfield, Top ... 3,500 
Vernon, Top .... 3,500 
Watson, Comp. ....60,000 140,500 12,000 Cross-Black. 
io ee re 24,000 
Shell Oil Company 
Martinez, Comp. ..42,000 16,000 Dubbs. 
Wilmington, Comp. 63,000 17,600 Dubbs. 
Dominguez, creck .. .. 21,600 Dubbs. 
Coakin@a, Tep...... 3,500 108,500 
Total cracking ......... 55,200 
Standard Oil Co. of Calif. 
Richmond, Comp. ....... 100,000 20,000 Dubbs. 
El Segundo, Comp. ...... 100,000 15,000 Dubbs. 
Bakersfield, S&A .:..25,000 225,000 250 Leamon (va 
por phase) 
RE Se Te eee Sawada c fe « 35,250 
The Texas Company 
Watson, S&L. ..... 30,000 4,000 Holmes- 
Manley 
Fellows, Top ...... 10,000 
Fillmore, S&L ..... 5,000 
Coalinga, S&L : 3,000 48,000 ——— 
gc errr 4,000 
Union Oil Company of Calif. 
Wilmington, S&A ..50,000 10,000 Cross. 
Oleum, S&A&L ....27,500 
SE ks ocina met 10,000 
Bakersfield, S ..... 5,000 
PNG ad tc nc cenan : 
Sante Feawia, Ss... . 900 . 98,400 
A CEMIINE 5 o5 0k ss ceo.’ 10,000 
Total crude capacity 763,400 
TONE MONE 65 aie iasdetses 131,450 


27 plants, total capacity including cracking 894,850 barrels. 


(Continued on page 94) 
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When Buying Packing: 





Distributors listed below stock 
“V” Pilot Packing in spiral form 
in 10-foot lengths. A trial of 
“V” Pilot will indicate its adapt- 
ability for your service. Get in 
touch today with the nearest dis- 
tributor, or if you wish, write us 
direct. 


Distributors 


BEAUMONT, TEXAS 
Norvell-Wilder Hardware Co. 
BUFFALO, NEW YORK 
Buffalo Mill Supply Co. 


CHICAGO, ILLINOIS 
O. C. Keckley Company 


DENVER, COLORADO 
Mine & Smelter Supply Co. 


FORT WORTH, TEXAS 
Norvell-Wilder Hardware Co. 


HOUSTON, TEXAS 
Texas Rubber Specialty Co. 


LOUISVILLE, KY. 
Graft-Pelle Co. 


PITTSBURGH, PA. 
Argo Asbestos & Rubber Co. 


ST. LOUIS, MISSOURI 
J. P. Bushnell Packing & 
Supply Company 
SHREVEPORT, LA. 
Norvell-Wilder Hardware Co. 


TOLEDO, OHIO 
Hardy & Dischinger 


TULSA, OKLAHOMA 


Mid-Continent Sales 
Service Company 













Consider This 


Important Point 
‘[PROUCHOUT the refinery 


and natural gasoline plant, 
for practically every packing 
application, “V” Pilot Packing 
can be more generally stand- 
ardized than any other packing. 


On hot and cold oil pumps (both high and 
low pressure and temperatures up to 500° 
F.); gasoline pumps; earth and oil pumps; 
sludge acid pumps; air compressors (both 


steam and air ends); ammonia compressors; _ 


hydraulic presses in wax plants; stop valves 
and valve stems—on practically every pack- 
ing application in the refinery and natural 
gasoline plant—“V” Pilot Packing has dem- 
onstrated its efficiency and long life. : 


Because of this wide adaptability of “V” 
Pilot, smaller stocks of packing can be car- 
ried, with accompanying reduction in pack- 
ing costs. But “V” Pilot economy goes even 
further, frequently showing increases in 
packing life, made possible because of “V” 
Pilot’s unique construction—the continuous 
solid “V”-shaped flexible bar, with its re- 
silient asbestos back, forms a perfect seal 
with minimum friction. 


Even where packing service has been gener- 
ally considered satisfactory, a trial of “V” 
Pilot has shown appreciable improvement in 
packing life and resulted in worthwhile 
economies. Why not give “V” Pilot a trial 
on your steam glands, for example, and see 
how it stands up under your own conditions? 
Get in touch today with the nearest dis- 
tributor, or if you prefer, write us direct. 


The New Jersey Asbestos Co. 
One Water Street, New York, N. Y. 


Philadelphia Norfolk 
216 Walnut St. 111 E. Main St. 
Boston San Francisco 
148 Pearl St. 37 Spear St. 
Baltimore Wilmington, Cal. 
17 So. Gay St. 236 Avalon Blvd. 





“Vv” PILOT PACKING 
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‘Built for One of the } 


A J. P. DEVINE Two.]5 








Showing Smooth Side 


| The accompanying photographs were 
, taken in the Buffalo plant. The unit has 

! since been installed and 1s in service. Each 

section contains 650 sq. ft. of surface and is 
of the four type. The ends are forgings 
and the body is a hammer welded shell re- 
inforced by riveted and welded butt straps. 
Thetube plate is2%’” thick. The longitudi- 
nal seams are double riveted and welded. 
The unit is constructed for a working 
pressure of 600 pounds in the tubes and 


the shell. 
With the completion of the new plant 





J. P. DEVINE MANU | fF 


New York Office MAIN OFFICE: ANI 


{ i 51 EAST 42ND STREET Plants: BUFFALO, N. Y-. 
i : Mention Where You Saw the Advertisement 
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|Largest Oil Compenms 


SECTION HEAT EXCHANGER 





Showing Riveted Side 


at Mt. Vernon, Ill., the J. P. Devine Manu- 
facturing Company will be in a better 
position than ever to serve the needs of the 
petroleum field. Notable additions to our 
engineering staff have been made and all 
machinery will be of the most modern 


approved type. 


May we suggest an efliciency survey of 
your plant—a gathering of data which 
will determine the economies to be gained 
by new equipment? Very often adetermi- 
nation to “make the old equipment do” 
is a dangerously expensive practice. 


u | FACTURING CO., Inc. 


Y. 


AND MT. VERNON, ILL. 


BUFFALO, N. Y. Chicago Office 
122 SOUTH MICHIGAN AVE. 


Mention Where You Saw the Advertisement 





tf 


a 





] 
t 
i 


Tur REFINER AND NATURAL GASOLINE MANUFACTURER 


(Continued from page 90) 
TABLE 2 


Table 2—Status of Refinery operators other than the 
major group as of January 1, 1929. 


Cracking 

Company Plant location Capac. Capac. Type 
American Refining Co.—Hynes S 5,000 .... 
California Northern 

Petroleum Co.—Coalinga L.... 150 
Dominion Oil Co.—Roadmite S.. 750 
Edington Witz 

Refining Co—Long Beach S.. 7,000 
Gilmore Oil Co.—Vernon S..... 4,000 


Gilmore Oil Co.—L. Angeles Top 4,000 .... 
Hancock Oil Co.—Leong Beach $10,000 .... 


Hercules Gaso. Co.—Vernon S.. 
Holly Oil Co.—Huntington 


CE MN i a os ohe.n 4 ie hha 0 Oe pS 
Italo Pet. Corp—Hynes erk...... .... 500 
Lake View Oil and Refining 

Co.—Tentlon Jct. S........... 2,000 


MacMillan Petroleum 


Products Corp.—Long Beach S 7,500 
Marine Ref. Co.—Vernon S. .... 10,000 
Olympic Ref. Co—Burnett Top. 5,000 


Orange County 


Refining Co—Newport A..... 500 
Paraffine Companies, 
Incorporated—Emeryville A .. 1,200 ... 


Rio Grande Oil Co.—Vinvale S$. 6,000 2,000 Jenkins Bldg. 


Seaboard Pet. Cor.—L. Angeles S 5,000 
Seaside Oil Co.—Sum’rland S&A_ 5,000 
Seaside Oil Co.—Ventura S..... 4,000 
St. Helens Pet. Co.—Loftus Top. 200 
St. Helens Pet. Co.—Whittier S. 3,500 


Teche Ref. Co.— 


Huntington Beach A 


sede ik 1,500 


Vernon Ref. Co—Vernon S..... 3,000 


Western Oil and 


Refining Co.—Wilmington S..: 10,000 3,500 


Western States 


Petroleum Co.—Long Beach S_ 4,000 
Wilshire Oil Co—Vernon S..... 15,000 


27 Plants, Total Capacities. ..122,900 7,000 


Shut-down Plants. 


Cal. Nap. Frod. Co.—L. Beach S_ 1,000 
Davis Oil Co.—Long Beach S... 1,000 


Devils. Den 


Prod. Co.—Lost Hills | 


Eureka Pet. Corp.— 
Los Angeles T*A*] 


250 


2,000 own 


Pacific Ref. Co—Long Beach S. 3,000 
Sunland Ref. Co.—Fresno S.....  .... 


6 Shut Down, Total Capacity.. 7,250 
Total capacity, all plants.......129,150 


33 plants— 





7,000 


Total capacity including crack.. .136,150. 


TABLE 3 


Analysis of refinery 


1928 with 1927. 
Jan. 1, 1929 


operations in California comparing 


6,000 1,000 Jenkins Bldg. 


T’mble Bldg. 


Jenkins (two 
units bldg.) 


-S.D. 








rf 
sat Be > w >, > 
B23. 08: 83 3 
FE 6e vs os eg 5 
36 38 Ea ce og 
ZO Zo OO OO OU 
Leading Refiners 7 27 763,400 131,450 894,850 Bbls. 
Others 30 33 129,150 7,000 136,150 Bbls. 
37 60 892,550 138,450 1,031,000 Bbls. 
Jan. 1, 1928. 
Leading Refiners 8 26 719,500 42,000 761,500 Bbls. 
Others 30 37 123,550 500 124,050 Bbls. 
38 63 843,050 42,500 885,550 Bbls. 
Increase in total crude capacity ........... 49,500 barrels 
Increase in cracking capacity .............. 95,950 barrels 
Increase in total plant capacity ............ 145,450 barrels 


MARCH, 1929 


California Refineries, Refining Companies, General Offices, 
Sales Managers and Refinery Superintendents 
AMERICAN REFINING Company—Hynes; W. H. Pickering in 
charge of sales; A. B. Clark, superintendent of refinery op- 

erations. 

AssociaTeD O1L Company—79 New Montgomery Street, San 
Francisco; F. B. Henderson, vice president in charge of sales; 
L. F. Bayer, vice president in charge of refinery operations. 

CALIFORNIA NorTHERN PetroLEUM CompANy—Coalinga; O. F. 
Darling, in charge of sales; L. D. Logan, superintendent of 
refinery. 

Dominion Ort Company—California Bank Building, Los An- 
geles; J. H. Chapman, in charge of sales; W. N. Stevens, 
refinery superintendent. 

EpDINGTON-Witz REFINING ComMPANY—Subway Terminal Build- 
ing, 417 South Hill Street, Los Angeles; D. Williams, in 
charge of sales, Harry Witz, in charge of refinery operations, 

GENERAL PETROLEUM CorPoRATION—Higgins Building, Los An- 
geles; E. R. Rich, in charge of sales; R. A. Sperry, in charge 
of refinery operations. 

GiLMorE Or, Company—2423 East 28th Street, Los Angeles; 
J. L. Coates, B. A. Rowell, W. G. Julier, sales managers; 
H. L. Eggleston, in charge of refinery operations. 

Hancock Or CompANny—Twenty-eighth and Junipero Streets, 
Long Beach; George D. Williams, in charge of sales; H. D, 
Tupper, superintendent of refinery. 

HercuLes GASOLINE ComMpANY—2411 East 30th Street, Los An- 
geles; S. V. Millington, in charge of sales; C. R. Burd, gen- 
eral superintendent; Platt May, superintendent of refinery. 

Hotty O1. Company—Huntington Beach; C. A. Johnson, gen- 
eral manager in charge of sales; K. H. Grimes, refinery su- 
perintendent. 

ITALO PETROLEUM CorPoRATION—Subway Terminal Building, 
Los Angeles; E. B. Siens, general manager. 

LAKE View Or & REFINING Company—Edwards and Wildey 
Building, Los Angeles; F. C. Skinner, president, in charge 
of sales; George E. Holmes, in charge of refinery operations. 

MacMit_an PeEtRoLEUM Propucts CorPorATION—530 West 
Sixth Street, Los Angeles; M. P. MacMillan, in charge of 
sales; H. E. Boner, in charge of refinery operations. 

MARINE REFINING CoRPORATION—215 West Sixth Street, Los 
Angeles; E. R. Sheldon, in charge of sales; Frank A. Millil, 
in charge of refinery operations. 

O1yMmpic ReFIntInc CompANy—Long Beach; C. P. Ritter, gen- 
eral manager, in charge of sales; P. J. Ryan, in charge of 
refinery operations. 

ORANGE County REFINING CompANy—Newport. 

PARAFFINE COMPANIES, INc.—475 Branaan Street, San Fran- 
cisco; R. R. Hilliard, in charge of sales; E. E. Robertson, in 
charge of refinery operations. 

RicHFIELD Orr Company—A. G. Bartlett Building, Los An- 
geles; J. C. Graves, in charge of sales; A. M. Kelley, in 
charge of refinery operations. 

Rio GRANDE Ort CompaANy—Subway Terminal Building, Los 
Angeles; J. N. Reed, in charge of sales; J. J. Downing, su- 
perintendent of refineries. 

SEABOARD PETROLEUM CorPoRATION—2474 East Ninth Street, Los 
Angeles; J. M. Fieldman, general manager; Will G. Harton, 
in charge of sales; H. M. Miles, in charge of refinery opera- 
tions. 

SeasipE Or. CompANy—Summerland; Winslow Bushnell, in 
charge of sales; D. C. Peet, refinery superintendent. 

SHELL Or. CompAny—200 Bush Street, San Francisco; E. L. 
Miller, in charge of sales, San Francisco; C. O. F. Jenkin, 
superintendent of refineries at Martinez and Coalinga; A. E. 
Lacombe, superintendent of refineries at Wilmington and 
Dominguez. 

St. HELENS PerroLeum Company—1204 Western Pacific Build- 
ing, Los Angeles; W. H. Cowie, in charge of sales; C. 5: 
Webb, refinery superintendent. 

(Continued on page 98) 
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1500 Pounds Pressure 


at 650 Degrees Fahrenheit 


HIRTY-ONE Leach High Pressure 

Heat Exchangers are now in opera- 
tion, and several more in the course of 
erection, on cracking plant service at 
pressures on the liquid side ranging from 
1000 to 1500 pounds per square inch 
and temperatures up to 650° F. 

The Leach High Pressure Heat Ex- 
changers were the first such exchang- 
ers to be installed between the high pres- 
sure charging pump and the still inlet, 
and at the same time to afford absolute 


REMOVABLE CAPS 



















AIR VENTS FOR 
HIGH PRESSURE 
TESTING 

SHELL COVER 


FLOATING HEAD 
COVER 


FORGED STEEL 


FLANGES SERIES OF 
INDEPENDENT 
FLOATING HEADS 
AND COVERS 
OBSERVATION AND 
WASHING DOWN 
CONNECTIONS VAPOR BAFFLES 


REMOVABLE WITH 
SHELL WHEN 
































CLEANING OUTSIDE 
safety at temperatures, several hundred OF TUBES 
. ° FOUR SEPARATE 
degrees Fahrenheit above the flash point Tous euauies 
of the charging material. Le teen 
No other heat exchangers have ever 
: SHELL REMOVABLE 
been subjected to these tremendously FOR CLEANING 
° o.° OUTSIDE OF 
severe operating conditions. Yet these TUBES 


: : GUIDE RODS 
units have been operated for periods of FOR SHELL 


° ci” e REMOVAL 
nearly two years with negligible main- 
tenance charges. 
These exchangers are fully covered 
in the United States Patent office. 





VAPOR OUTLET 


SERIES OF 
COLLECTING 
BASINS FOR 
DISTILLATE DESIGNED 
TO MINIMIZE 


SERIES 
OF FRACTO 
DISTILLATE BLEEDERS 






LA 





HIGH PRESSURE 
COOLING MEDIUM CORROSION 
— HIGH PRESSURE 
FOUR LUGS, COOLING MEDIUM 
FOR SUPPORTS OUTLET 
HIGH PRESSURE 
PASSAGES FOR DRAIN CONNECTIONS 
COOLUNG MEDIUM ACORN NUTS 
4+- ee |. FOR STUDS 


-C.H.LEACH COMPANY 


: . 225 BROADWAY — NEW YORK 





Fracto Control 


OIL REFINING EQUIPMENT 
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Layout of Tower Temperature and Liquid Level Automatic Con- 
trols using Brown Automatic Control Recording Pyrometer and 
Brown Automatic Control Recording Liquid Level Gauge. This 
equipment is now in successful service at the plant of a large mid- 
western refinery. 
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Instruments 
Plus 


Engineering 


A staff of Brown engineers is constantly maintained in the petrol- 





eum refining field for the study of refining problems and the develop- 


ment of better process controls. 


When you deal with the Brown organization on process control 
problems you command the services of men trained to work closely 


and effectively with your own engineers. 


THE BROWN INSTRUMENT COMPANY 
4498 Wayne Avenue Philadelphia, Pa. 


Branches in 20 principal cities. 


Temperature ....Pressure....Liquid- 
Level...CO,...Speed... Flow 


“To Measure is to Economize.”—PASCAL. 
Mention Where You Saw the Advertisement 
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STANDARD Or, CoMPANY OF CALIFORNIA—225 Bush Street, San 
Francisco; G. E. Kennedy, chairman sales committee; J. F. 
Brooks, general manager of refineries. 

TecHe Rerintinc Company—Box 572, Huntington Beach; M. 
M. McCallen, in charge of sales; George McKenzie, refinery 
superintendent. 

Tue Texas Company—United Artists Theatre Building, Los 
Angeles; C. L. Coppage, in charge of sales for West Coast; 
B. O. O’Conner, in charge of refinery operations. 

Union Orr, Company or CALIFORNIA—Union Oil Building, Los 

Angeles; V. H. Kelly, chairman sales committee; A. G. 

Page, manager of refinery operations. 
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Thermal Capacity Should Supplant 
Barrel Throughput 


By JOHN A. MILLIF 





MARCH, 1929 





VERNON Ot ReFInING Company—2500 East Twenty-sixth 
Street, Los Angeles ; P. T. Hinman, in charge of sales; W. N, 
Brower, superintendent of refinery operations. 

WEsTERN Ort & REFINING Company—416 West Eighth Street, 
Los Angeles; A. A. G. Scherbel, in charge of sales; C. A. 
Woodrow, superintendent of refinery operations. 

WESTERN STATES REFINING CompANY—1315 East Hill Street, 
Long Beach; L. Y. Mattes, in charge of sales and refinery 
operations. 

WILsHiIrRE Or. CompaAny—2455 East Twenty-seventh Street, Los 

Angeles; M. M. Fletcher, in charge of sales; V. A. Machris, 

in charge of refinery operations. 








GREAT deal has been written during the past two 
years about refinery design, high efficiency ap- 
paratus and kindred subjects, but we have seen 

nothing of refinery designing in relation to operation. The 
average superintendent, who is not himself an engineer, is 
sometimes seriously handicapped in securing rated through- 
put and general all around efficiency which the designing 
engineer has led the owner to expect. 

There are several reasons for this. In the first place, 
a refinery should not be rated in barrels throughput per 
24 hours, but in thermal capacities. It is perfectly obvious 
that a plant designed to handle 5000 barrels of certain 
crude, making a certain cut, will not have the capacity, 
if called upon to handle a much lighter crude, with a larger cut. 

On the other hand, it will exceed its rated capacity if a 
heavier crude with a smaller cut is run. The furnace 
thermal capacity, however, under all these conditions, is 
the same. This is the true rating of the plant capacity. 

The same reasoning in regard to capacity, which applies 
to the ‘retort can also be used in regard to the dephleg- 
mators or bubble towers. They are designed in relation 
to a definite crude, to take care of a certain amount of va- 
por at certain rated velocities. Where the amount of va- 
por is increased, the velocity is also increased and the 
scrubbing effect is decreased, so that even though a smaller 
amount of oil is actually run through the retort, the towers 
can not reach the rated capacity, on account of the higher 
vapor content to be handled. Thus, both retort and de- 
phlegmating apparatus decrease in barrel capacity as the 
vapor content of the crude increases, but the thermal ca- 
pacity remains the same. 

The heat exchangers being designed for a balanced flow 
of both crude and residuum at stated velocities, it is hard 
to conceive of a desired effect where these flows are 
changed and the ratio of crude to residuum varies from 
100:70 to 100:50, and even 40 where large cuts are being made. 

The operator generally has this condition with which to 
contend. The plant is started off on the particular crude 
for which it was designed and everything is lovely. After 
a while, new connections are made for crude supply or 
new fields are brought in, where an oil of perhaps 10 to 12 
points Baume lighter than the original crude is sent to the 
plant for refining. 

In order to maintain the capacity, the same pump stroke 
is held on the crude pumps, and then it is discovered that 
the fires need boosting. After a little of this it is found 
that the boiling points in the product are off, and by 
this time someone suggests that they slow down until 
things get adjusted. 


After this everything is lovely again until the report 
shows that the plant capacity has been reduced about 1500 
barrels. This, of course, calls for a stern rebuke from the 
inanagement, which is emphatic in its demands that the 
rated capacity throughput be maintained, pointing out that, 
with an established overhead, the cost of per _ barrel 
throughput will be out of reason unless the old capacity is 
maintained. 

The plant will then be run with varying results, depend- 
ing upon the crude, until the designing engineer is called 
in and explains why the capacity varies. Of course the 
first re-action of the management is indignation because 
the engineer had not made the plant larger, forgetting per- 
haps, that they had haggled over the cost of every detail 
before and during construction, or if the refinery was de- 
signed and built by a firm of contractors, the very lowest 
price was their earnest endeavor. 

Of course, when the superintendent or refinery manager 
is, himself, a technical man, he can avoid the aforemen- 
tioned difficulties and get what he wants when the plant is 
being designed. He can discuss the details with the engi- 
neers, and, when necessary, insist on changes that will be 
an aid to operation. 

There is another type of plant, the building of which, 
until recently, was quite popular among the smaller re- 
finers. These plants vary in size, the most popular being 
about 2500 barrels. They are usually built with no regard 
to any rules of engineering, the various pieces of apparatus 
being purchased either at the second-hand yard or from 
old refineries. The contemplated capacity is rated on the 
size of the stills and usually very little attention is given 
to the balance of the apparatus, other than setting it in place. 

A condenser is purchased because it is cheap. A heat ex- 
changer is made by welding some three-inch pipe inside a 
10-inch pipe, because it happens to be on hand. 

Pumps are purchased in the same way, because they are 
a “good buy.” Pipe sizes are made to conform to the out- 
lets in the various apparatus and, when it is all connected, 
we have a refinery. Such a plant is, usually, a monument 
to the builder, as it has no chance of successful competi- 
tion with the modern well-designed plants. 

Oil companies, when contemplating the building of new 
plants or additions to old ones, should call in the refinery 
engineer and let him advise with them. There are several 
reliable firms, manufacturing oil refinery equipment and, 
once the type of plant required is agreed upon, no trouble 
will be found in procuring the proper material for a well- 
balanced plant. 
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Me | As final assurance of safety every Fluid-Fusion 

oa Welded Pressure Vessel is heat-treated in a specially ~ 
| designed annealing furnace to relieve any possible stresses 

x" set up in fabrication. This specially designed furnace operates 

. under exact, automatic temperature control varying less than 20° 

a at 1000°F. and will admit vessels up to 12'6” diameter and 
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: Cyh, Branch Plant: Beaumont, Texas 
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HUNDREDS OF |! 


are in operation in the largest refineries in 
the United States and foreign countries. 











The design of Badger Equipment is based 
on thorough fundamental knowledge of 
the principles of fractionation; careful 
study of the particular requirements of 
each problem; complete research and ana- 
lytical work, and very extended practical 
experience and data. 
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BADGER UNITS 


The Badger Organization . @ 
iscomplete and comprises age » faa ee The following Com. 


panies are some of 





7" 
J 


those who have pur- 


Research and Analyti- | = 2 _ & ee 
cal Laboratories Reutgment: 


Engineering and De- “ : - | Magnolia Petroleum 


Co., of Texas 


sign Division ; 7 | Roxana Petroleum 
‘ *< Corp. 
Manufacturing and zi Cae 08 Gi 


Construction Organi- : Freedom Oil Works 





zation ; Texas Pacific Coal & 


Oil Co. 
Operating Personnel Gulf Refining Co. 


Skelly Oil Co. 
Phillips Petroleum Co. 


Pierce Petroleum 
4 | ; Corp. 
My 3 a : Tide Water Oil Co. 
S = Baek - LY . ey Anglo-PersianOil Co. j 
i Res P 4 we : } ; - J Ltd. 
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Empire Refineries, Inc. 





= _ Marland Oil Co. 
, Vacuum Oil Co. ; 
Associated Oil Co. { 
Barnsdall Corp. 
Humble Oil & Refin- 


ing Co. 
Tidal Refining Co. 


TrtttTe Standard Oil Co. 
+t tT ides | 
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1aBer» “ General Petroleum 
Corp. 


Beacon Oil Company 
Lubrite Refining Co. 


Pennzoil Company 


Shell Company 
California 


New Orleans Refin- 


ing Co. 
Emlenton Refining Co. 
Independent Refining Co. 


| © Richfield Oil Co. 


LOS ANGELES | _ BOSTON 
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Mixing tanks for preparing treating solution, Cushing Refining & Gasoline Campany 
Cushing, Oklahoma 





Continuous Treating System 





Made on Plant Yard 


By GEORGE REID 
Associate Editor 


elaborate in design nor costly in construction in 

order to secure efficiency of the treating opera- 
tion. The Cushing Refining & Gasoline Company at its 
plant at Cushing, Oklahoma, has been employing a 
closed continuous treating system for over two years for 
the chemical finishing of its various grades of gasoline. 
The results are entirely satisfactory since the desired 
specifications of “doctor sweet” and “non-corrosive” are 
secured with the minimum of cost for labor, equipment, 
materials, and with an appreciable saving of time. 

In addition to its continuous treating plant which is so 
arranged that two grades of gasoline may be treated 
through the system without contamination of the lighter 
grade with the heavy, the company employs the usual 
batch agitator assembly for the chemical treatment of 
kerosene. One agitator is equipped for the continuous 
treatment of a third grade of gasoline without blowing 
or agitating with air. This, in effect, gives the plant 
four treating systems. Due to the design and method 
of treating, but one man is required at the treating plant, 
regardless of the types or grades of oil that the plant is 
handling. 

Calcium hypochlorite solution is used for the sweeten- 
ing of all three grades of gasoline. The majority of the 
work is done with the two grades of export gasoline and 
U. S. motor fuel which comprises the bulk of the plant 
yield. Other grades are fractionated at times, depend- 
ing upon market demands. The grades mentioned are 
treated in the closed continuous system which is similar 
in design to many such installations in the refining in- 
dustry, but which has certain advantageous features of 


(J esstorate in treating systems need not be 


simplicity of design, economy of construction, and very 
low maintenance cost. 

The “lime,” as it is commonly termed at the refinery, 
is delivered to the plant in 300-pound metal drums at a 
cost of approximately $4 per hundred pounds, and is 
stored in a corrugated iron building located very close to 
the mixing tanks. When needed, a barrel is rolled to 
the side of the mixing tank, up-ended into the cradle 
and hoisted to the top of the emall mixing tank. The 
cradle is made of: rod iron and is a product of the weld- 
ers’ shop. Caustic used in the doctor treatment of kero- 
sene is also hoisted to the melting tank by the same 
means. 


TREATING METHOD ; 
A 300-pound drum of “lime” is dumped into the mix- 


ing tank along with 400 gallons of water. Inside of the 
mixing tank is a large paddle device having four ex- 
tending arms, which is rotated by hand by turning the 
crank or handle. This agitation or mixing requires but 
10 or 15 minutes, after which the lime-water solution is 
ready for the treating. procedure. 

Gasoline is treated from the run-down tanks through 
the continuous system and to storage or the loading 
rack. A Gardner, 7 by 4% by 10-inch pump circulates 
the gasoline, while a centrifugal pump size 1% inches, 
takes suction on the mixing tank.and discharges the lime 
solution into the gasoline stream through a tee as it 
leaves the gasoline pump through the discharge line. The 
centrifugal pump is driven by a five-horsepower Cen- 
tury Electric Motor, installed in a vapor proof compart- 
ment located in the same building with the gasoline cit- 
culating pump. The switch controlling the electric mo- 
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SEAMLESS ENDURO KA2 


(KRUPP AUSTENITIC) 


Tubes and Piping 


Over four times the tensile strength of low 
carbon steel on continued heating at 1,000°F. 


| yee time high temperature tests con- 
ducted at the Massachusetts Institute of 
Technology show that Enduro KAZ has 
physical properties at high temperatures that 
make it the best material available in séam- 
less tubular form for operation at high tem- 
peratures and high pressures. 


These tests indicate that Enduro KAZ is over 4 
times as high in actual tensile strength on con- 
tinued heating as plain carbon steel generally 
fabricated into Seamless Tubes and Piping. 


The results of these tests are being published 
in a comprehensive booklet, in which is also 
set forth in detail the properties of this Nickel- 
Chromium-Alloy which is made under the 


Enduro KA2 is pro- : . 
dased 0 ths te Krupp process through license rights. 


tral Alloy Steel 


Soren ntioesin tae A copy of this booklet will be gladly furnished 


ents and is fabri- . ° 
eianitdientohumian to all users of tubular materials which must 


Tubes and Piping i igh temperatur hi 
by The Bebo © withstand h gh temperatures, gh pressures 
Wilcox Tube Co. and excessive corrosion. 


THE BABCOCK & WILCOX TUBE CO. 


Works and General General Sales Office; 


Offices: NDUR 85 Liberty Street 


Beaver Falls, Pa. UR O New York 
sN DUI 


 Diies and Piping 


= 
= 
i 
— 
r 
— 
r 
a 
b- 
-- 
- 
— 
4 
= 
4 
rH 
= 
4 
= 
= 
— 
+ 
— 
a 
4 
4 
4 
— 
4 
4 
4 
— 
+ 
= 
4 
i 
WH 
= 
+ 
14 
— 
= 
= 
4 
os 
- 
+ 
_4 
4 
—{ 
= 
+ 
4 
+ 
4 
i, 
4 
+ 
— 
— 
= 
-4 
4 
4 
4 
— 
4 
“4 
no 
— 
= 
— 
—- 
-s 
os 
— 
— 
_ 
— 
~4 
4 
— 
— 
~ 
4 
“4 
— 
4 
+4 
— 
~ 
_ 
om 
4 
— 
4 
+ 
-4 
— 
— 
— 
o=4 
~-+ 
y 
— 
4 
— 
—{ 
— 
_ 
— 
4 
_ 
— 
_ 
a 
~4 
~ 
_ 
= 
— 
ms 
_ 
_ 
— 
~— 
4 
~ 
4 
_. 
noe 
4 
. 
4 
i 
haw 
a 
- 
4 
= 
~4 
4 
m4 
-4 
4 
ae 
_ 
— 
ren 
1 
~ 
_ 
- 4 
~ 
—~ 
— 
ros 
~~ 








NERS EA IBARIIRERRESRESEE GEESE RERDRGSSSSURREGREREESSESRSREREUGOEIDERSEEGREEEEEELEEEEEEEERGRoe are 











IITTITITIIILILILILLI III III IIrrriri rr si tis III 





Mention Where You Saw the Advertisement 





a a a aa 


— 


104 


THE REFINER AND NATURAL GASOLINE MANUFACTURER 





Treating coils for intimate contact in treating gasoline with calciwm hypochlorite, discharging 


tor is located in another building some distance away 
from the treating plant pump house, for safety pur- 
poses. A separate switch is installed close to the motor 
but is never used except in cases of emergency. 


Leaving the pump 
house the solution or 
mixture of gasoline and 
lime solution, passes 
through a series of coils 
consisting of three-inch 
pipe, five joints 20 feet 


in length. In the photo- 
graph two coils are 
shown. One of these is 


an auxiliary mixing coil 
recently installed for use 
while the primary coil is 
being cleaned of lime de- 
posit which accumulated 
after being in service 
more than a year. The 
mixing coils are steam 
jacketed, for the purpose 
of keeping the treating 
solution warm during 
the wintry weather. 
NO WASTE SOLUTION 
The sweetening or 
treating operation is 
really completed in these 
coils. A sampling device 
is installed at the end of 
the coil from which 
samples are taken for 
testing. Gasoline must 
be doctor sweet leaving 
the coil. The steam 
jacketed coil was also 
assembled by the welder. 
The new coil going in 
will not have welded re- 
turn bends, for this adds 
to the difficulty of clean- 


to settling tanks 


So cS cna cer warts ae” Sl 


Settling tanks for the dual treating system, made of old 
boiler shells 
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ing when such _ becomes 


necessary. 
Gasoline and treating so- 
lution are conducted to the 
first of a series of two large 
settling drums, where the 
lime solution settles out in 
the first one, and the gaso- 
line flows upward and into 
the second settling drum. I; 
is at this point that the de- 
signers have taken care of 
the proper handling of the 
treating solution. Hypo- 
chlorite solutions cannot be 
stored in open containers 
since they rapidly lose 
strength, therefore in this 
system, it is not permitted 
to return to the mixing 
tanks after it has once been 
through the coils. When 


the mixture of oil and treating solution separates in the 
first of the large drums, and when the original mix- 
ture in the first tank is expended or all pumped into 
the system, a change of valves at the centrifugal 


pump causes that pump 
to take suction on the 
bottom of the first set- 
tling tank, and thus the 
lime is circulated within 
the system until it no 
longer treats the gaso- 
line to doctor test. 

The original mixture 
of 500 pounds of the so- 
called lime and 400 gal- 
lons of water usually 
treats from 1200 to 1500 
barrels .of gasoline, and 
at the rate of 150 barrels 
per hour. When short 
batches of gasoline are 
treated no chemical is 
wasted, since it is only 
necessary to resume the 
treating on a_ second 
batch, using the chemi- 
cal held in readiness in 
the bottom of the first 
settling tank. A gauge 
glass indicates the level 
of treating solution in 
this container. When 
the solution becomes 
spent the system is shut 
down and relieved of 
pressure and all of the 
spent chemical is drain- 

‘ed through a trap into a 
sewer. 

The mixture of 300 
pounds lime and 400 gal- 
lons of water, when 
pumped into the system 
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A Product of the Wyatt Shops—Bubble and Vaporizer Tower 
63’ in length—8’ in diameter 


Bubble Towers, Vaporizers 
and Absorbers are turned 
out in the Wyatt Shops 
regularly and satisfactorily 
for an increasingly large 
number of Oil Companies 
and Refineries in the 
Southwest. 





WYATT METAL & BOILER WORKS 


DALLAS, TEXAS 


ja) WYATT 





METAL & BOILER WORKS 
































Mention VW’here You Saw the Advertisement 











106 Tue REFINER AND NATURAL GASOLINE MANUFACTURER 


accumulates toe a depth of about four feet in the set- 
tling tank. Gasoline and treating solution coming 
from the coil is sprayed downward and close to the 
bottom of the tank, so that the gasoline must rise 
through the four feet of chemical flowing upward in- 
to the second settling tank. From the top of the 
second tank the finished product is conducted to 
storage or to the loading rack—and this complete 
treating is accomplished at one pumping. 


USE FLEXIBLE 

In the illustrations four treating or settling tanks are 
shown, since there are two treating systems for the 
handling of both grades of gasoline. When switching 
from export to U. S. motor fuel, it is only necessary to 
close off the light gasoline system and discharge the coil 
into the heavy gasoline system of two settling tanks, 
and proceed as described. This eliminates the neces- 
sity of having to drain the entire treating system when- 
ever a change from one product to another is in order. 
It also effects a saving in time. 

Since the entire battery of four settling tanks were 
converted from old boiler shells and given a coating of 
paint, very little additional cost was incurred through the 
installation of a dual system. Such an installation is 
commendable, since it practically eliminates any chance 
of contaminating lower end point gasoline with the 
heavier product. With the continuous treaters located 
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adjacent to the agitator assembly for treating kerosene, 
one man takes care of all of the treating work at the 
refinery. 

The hypochlorite treatment is very satisfactory at this 
plant since the grade of crude processed is sweet. It is 
applicable to a large number of crudes and has some 
advantage in being fast and economical and very easy 
to handle in closed systems. The closed system naturally 
has a number of advantages over any other, since at 
least one pumping operation is entirely done away with, 
and blowing losses are totally eliminated. It is estimated 
that total costs of treating gasoline at this plant, includ- 
ing cost of chemicals, wear and tear upon equipment, 
cost of steam, electricity, and labor, is one cent per 
barrel. 

For treating other grades of gasoline a 300-barrel agi- 
tator is connected to the system of treating coils in such 
a manner that the gasoline and treating solution are cir- 
culated through the agitator, with the chemical pump 
taking suction at the bottom of the agitator cone, and 
both pumps circulating through the coils in the same 
manner as when the settling tanks are employed. Kero- 
sene production from the skimming plant is treated in 
the usual batch manner, using sodium plumbite solution 
as a treating agent. No acid is required. The treating 
systems are the design of J. H. Hutchinson, general 
superintendent for the company, and F. A. Davis, plant 
superintendent. 


Changing Field Conditions Easily 
Met in Alamitos Plant 


By BRAD MILLS 
Staff Representative 


and now working satisfactorily at less than one- 

third capacity, the General Petroleum Corpora- 
tion’s Alamitos gasoline plant stands out as one of the 
most flexible ever built in the Los Angeles basin. 
Though neither complex nor an elaborate arrangement, 
the plant is extremely rugged and embodies many mod- 
ern and original installations. 

Completed in May, 1927, and at a time when the fu- 
ture of the Seal Beach field was doubtful, it was nec- 
essary to equip and start the plant as conditions then ex- 
isting required. During the first few months, the gas 
pressure from the field was higher than the plant re- 
quired. This pressure was reduced and the gas sent 
to the absorption system without the aid of compressors. 
This early arrangement was ideal for a time, but the 
company provided for the future by building a com- 
pressor plant and connecting various hook-ups which 
would make it possible to change from field pressure to 
compressors in less than an hour. The conditions have 
changed as the company thought, and it has been nec- 
essary to adjust the plant to meet these conditions. In 
describing the operation of the plant, conditions as they 
now exist will be considered. 

The flow chart of the plant is not radically different 


Dre to operate under varying conditions 


from other modern installations. It does embody, how- 
ever, several arrangements which are peculiarly adapted 
to the field. Experience has taught the company that 
changes in the plant must be made to meet changing 
conditions. 

The wet gas comes from the field through an elab- 
orate field gathering system. It first passes through a 
small scrubber, where the entrained oil and sediment 
are removed. It then passes through a master meter 
and is taken through a 10-inch main to the compressors 
at 12 inches vacuum. The gas is compressed to 30 
pounds and then water cooled. From the cooler, the gas 
goes to another scrubber where additional conden- 
sates are removed. It is then taken to the two absorbers, 
by way of 10-inch headers. These absorbers are con- 
nected in parallel for uniformity. The gas is carefully 
metered to give each absorber an equal proportion. The 
gas leaves the absorbers and is taken to still another 
scrubber, where mist or absorber oil that is carried overt 
is removed. From this third receiver, the gas goes to 
the various plant outlets. 


AUTOMATICALLY METERED 
The plant outlets are automatically metered and con- 


trolled to give the dry gas to the various sources of 
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An installation of twenty-seven Reid Fulton Type Boxes in the refinery of the Pennzoil 
Company, Oil City, Pennsylvania 


THE FULTON TYPE 
RECEIVING BOX 


The Fulton Type Look Box is narrow and compact of design. 
The look windows, fitted with polished wire-inserted plate glass, are 
set at an angle affording a clear view of the interior. Special 
windows of Pyrex heat-resistant glass can be furnished for instal- 
lations where the oil is hot. 


One feature, particularly desirable, is the oil pocket, from which 
samples of oil passing through the box may be taken without open- 
ing the box. 


Flanges for two, three, four, and six-inch pipe can be furnished. 





Side View— 

For a complete description of this box, and other Fulton Type 

refinery equipment, write for descriptive Receiving Box 
Bulletin No. 38. 


JOSEPH REID GAS ENGINE COMPANY 


OIL CITY, PENNSYLVANIA, U.S.A. 


BRANCHES—Marietta, Newark, and Logan, Ohio; Charleston, DISTRIBUTORS—Frick-Reid Supply Corp., Pittsburgh, Pa., and 
W. Va.; Shreveport, La.; S. R. Shoup, 724 Board of Trade Tulsa, Oklahoma, Distributors = ro and Pittsburgh, Baw 
Building, Los Angeles, California. Kentucky, Oklahoma, ——- ——_ and Wyomin Bi 

BRANCH SHOP—Tulsa, Oklahoma. R. B. Moore, Bolivar, N. Y.; distributed in is Calbteneiin, bey T 

EXPORT SALES REPRESENTATIVE—Oil Field Equipment Co., + aster Sup pply Co. of gpa office address, er f East 
Inc., 30 Church Street, New York City. th St., Los Angeles, Cal. : 
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disposition in order of importance. The plant gets the 
first call at about 15 pounds; the gas to the leases for 
gas lift purposes comes next at 28 pounds; gas sold 
follows at 30 pounds, while the outlet to the air comes 
last at 32 pounds. 


The dry absorber oil is pumped over the two absorb- 
ers at a pre-determined constant rate, flowing down- 
ward where it meets the rich gas. A constant level is 
maintained on the absorbers by a liquid control device. 
The oil is allowed to flow from the absorbers to the 
weathering tank, leaving the former at 30 pounds pres- 
sure and entering the latter at a pressure of 10 pounds 
by means of a relief valve designed to reduce the pres- 
sure. The rich oil flows from the weathering tank to 
the rich oil pumps, which discharge it to the heat ex- 
changers, the object being, obviously, to reclaim the 
heat in the lean oil. In doing so, the rich oil is increased 
in temperature from 100 to 260 degrees, F. From the 
exchangers it flows into a steam pre-heater, where it is 
raised to 325 degrees F. The oil then flows into the still. 

The exhaust steam from all pumps is also inducted 
into the still to act as spray steam. The absorber oil in 
the still is then denuded of its gasoline content and 
flows into the heat exchangers, where it gives up its 
heat. From this point, the lean oil is picked up by the 
lean oil pumps and discharged through cooling towers. 
From the cooling towers, the lean oil flows directly to 
the absorbers, thus completing the closed circuit. 

All of the gasoline and some of the absorber oil are 
evaporated in the still. The heaviest part of the vapor, 
which is the absorber oil, is condensed in a primary con- 
denser, and the condensate, after passing through the 
dewatering device, is returned to the still as reflux. 

The vapor leaving the primary condenser is con- 
densed in coils suspended in the cooling tower and flows 
to a stabilizing tank, where a constant temperature is 
maintained on the gasoline run down. The gasoline then 
flows to the storage from the run down tank. 


The vapors given off from the stabilizing tank are 
treated in a vapor absorber similar to the original field 
absorbers, the oil-gas ratio over the vapor absorber be- 
ing adjusted so that all useful contituents in this vapor 
are absorbed and returned to the system. The dry gas 
from the vapor absorber is introduced into the dry gas 
system of the plant. 

The vapors from the storage tanks and from the 
rich oil weathering tank flow into the wet gas system. 
In this way, no gasoline is lost from the popping off 
of the storage tanks. 


BACK PRESSURE MAINTAINED 


In using the exhaust steam for spray steam in the 
stills, the steam from the pumps is held at 35 pounds 
back pressure. This is a radical departure from ordin- 
ary practice and is a feature of Campbell plants. The 
ordinary practice is to maintain no back pressure and 
allow the exhaust steam to escape into the air. 

The stabilizing device consists of an enclosed tank, 
in which the condensed gasoline enters and leaves con- 
tinuously, the main body of the gasoline in the device be- 
ing held at a predetermined and constant temperature 
by a Foxboro regulator. The temperature of the exit 
gasoline stream actuates a throttling steam valve, which, 
in turn, controls the amount of steam into the stabil- 





THE REFINER AND NATURAL GASOLINE MANUFACTURER 


MARCH, 1929 





izing tank. In this manner, the temperature, and con- 
sequently any desired recovery, can be controlled. 

Originally the gas from the field went directly to the 
absorbers. The installation to divert the gas through 
the compressors at a later date is ingenuously arranged 
with valves and by-passes and was part of the original 
plant. 

Since the plant was completed, many adjustments 
have been made on several installations, nearly all of 
which were brought about with a minimum delay and 
expense, due to foresight in laying out the original 
scheme. The decreased field pressure and gas supply 
have been chiefly responsible for these changes. 

The plant was designed by J. A. Campbell, natural 
gas engineer. The absorbers, stills, heat exchangers, 
cooling tower and de-watering system were included in 
the original plans. The absorbers are seven feet in di- 
ameter and each of the three has a capacity of more 
than seven million cubic feet. 

The heat exchange system is built out in the open, due 
to the mild weather. It consists of two units, each of 
which contains four runs of four-inch pipe inside equal 
lengths of six-inch pipe. The former carries the fat 
oil and the latter the lean oil. The entire installation 
is about 60 feet long. The pipe in the cooling tower is 
carefully staggered, while the joints are connected with 
welded return bends. Levers on top of the tower ad- 
just the sprays so that the action of the wind may be 
overcome. 

EFFICIENT PUMP SYSTEM 


The plant is located within the city of Long Beach, 
making it necessary to build a concrete retaining wall 
around all gasoline storage. 

A Southwestern type gas cooler with a capacity of 
five million cubic feet is used. It is a rectangular steel 
box and has given no trouble since the compressors 
were placed in service. 

The pump house is regarded as one of the most effi- 
cient installations in the entire plant. The equipment 
includes three 14x 10x 12 Gardner duplex pumps, one 
of which is used for the fat oil, one for the lean oil 
and one held in reserve for either. The water pumps in- 
clude three 7%4 x 8% x 10 Worthington duplexes. 

The distribution header is provided with only three 
outlets, aside from the emergency outlet to the air at 
32 pounds pressure. Three Wilgus automatic regulators 
are used on the dry gas headers. 

The compressor plant includes four 18 x 20, Type 80 
Coopers and two 834 x 20, 165-horsepower Bessemers. 
A De Laval, outside suction centrifugal pump, capable 
of delivering 500 gallons per minute, is driven by a 30- 
horsepower General Electric motor. A 744 x 8% x 10 
Worthington duplex is used for an auxiliary pump. 

After a series of experiments, the Fluor cooling tower 
arrangement has been adjusted to return the cooled 
water to the compressors at 90 degrees, Fahrenheit, by 
means of bypasses. 

The plant is now handling about 4,000,000 cubic feet 
of gas, from which about 10,000 gallons of gasoline is 
exttacted. The total capacity is 15 million cubic feet of 
gas and 32,000 gallons of gasoline. The plant is operat- 
ing almost altogether on re-circulated gas from the wells 
operated by gas lift. 
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Large view above shows typical 
Transite flare-back construction. 
Transite retains its efficiency and 
shipshape appearance permanent- 
ly. In the circle is shown approved 
corner construction. 
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Method of segregating portions of 
tank farm from each other by means 
of Transite flare-backs. 





} FLARE GACH 
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Action of Transite flare-backs in 
turning back wave of burning foam. 





EARTH EMBANKMENT 





TRANSITE 
For Flare-Backs 


FIREPROOF—INEXPENSIVE—NO MAINTENANCE 





RANSITE is the ideal material for flare-back construction. 

It is manufactured of indestructible Asbestos and Portland 
Cement, united under tremendous pressure to form a solid, 
homogeneous, monolithic sheet. Transite cannot rust, rot, 
corrode or burn. It is light in weight and easily and quickly 
erected, although at the same time well capable of withstanding 
the flare-back from a burning tank. 


Dismantled and re-erected quickly, economically 


The use of Transite for flare-backs is more advantageous than 
brick, tile or concrete, for while these more expensive and bulky 
materials are hard to move, Transite flare-backs, once they are 
erected, can be dismantled and re-constructed with comparatively 
little difficulty. 

The overhung top construction so essential to the efficient 
operation of flare-backs is also permitted by the use of Transite. 
When other materials are employed, this method of construction 
is difficult to achieve. 


Our engineers will gladly give you full information and show you other worth 
while and money-saving applications of Transite in your plant. 





Jv Jo s-Manville 


TRANSITE FLARE-BACKS 


JOHNS-MANVILLE CORPORATION 
New York, Chicago, Cleveland, San Francisco, Toronto 
{Branches in all large cities} 


Please send me full information regard- 
ing Transite Corrugated Flare-backs. 


NAMB occ 0c vc cticdactetessietatpbbbekpentliabhinns 

BGRBONI. soins vodcvceccccicesssbesbesdnekoutetaees .. 
T-54-5 
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The Employes Magazine; a Force 
For Accident Prevention 


(Copyright, 1928, by the American Trade Press. 


cating employes in matters of safety 
and health is the plant magazine or 
house organ. Other media are posters, pay 
envelope inserts, bulletin boards, the whole 


Prine ems: the best medium for edu- 


By LOUIS RESNICK 


course, the personal contacts of foremen 
and other supervisory officials. Some com- 
panies operate schools for the training 
of employes, not only in the policies and 
manufacturing processes of the company, 


Lecturer on Accident Prevention, New York University 


All re-publication rights reserved) 


adult workers, however, dislike going to 
school, even on company time, but are not 
adverse to learning from the printed page, 
in the quiet of their homes. In the case 
of such employes—and I believe they are 



















































but in accident prevention as well. Most 


field of direct mail advertising, and, of 


the majority—the company magazine may 
be made a valuable force for accident 





prevention. 
XY The primary purpose of a plant maga- 
zine is to foster company loyalty, a feeling 
of pride in the organization, confidence 
in the management and in one’s associates, 
and a willingness to cooperate with them. 
All of these are directly reflected in the 
accident experience of any industry. Ob- 
viously the discouraged employe, holding 
his job only because he cannot get an- 
other or obsessed with the idea that he 
is in a rut or with that old bogy “you 
need pull to get ahead in this company,” 
is more susceptible to accident than the 
contented worker, who sees a good future 
for himself in the company and holds no 
grudge against the firm or any of its 
personnel. 


Another purpose of the plant magazine 
is to convey information, to get employes 
acquainted with their fellows and with the 
work of departments other than those in 
which they are employed. Many acci- 
dents of serious consequence occur in in- 
dustry because men in different depart- 
ments of the same company are strangers 
to each other and are, therefore, reluctant 
to ask questions. This is particularly true 
of new employes who, the records of 
hundreds of companies show, are much 
more frequently the cause or the victims 
of accidents than are employes of long 
standing. The old employe who is a 
stranger in parts of the plant is just as 
great a hazard as the new employe. 





67,134 Engineers Have Made 
This Test at Our Expense— 
WILL YOU? 


Thousands of engineers have filled in and mailed us a FREE TRIAL 
coupon. Thousands of Sarco Steam traps have been tested this way at OUR 
EXPENSE. Result, more than 450,000 Sarco Traps are now installed in 
plants all over this country because the tests proved that Sarco Traps cut fuel 
bills exactly as we said they would. 


SERENE I 


Sarco Traps are self-adjusting for any steam pressure from 0 to 100 lbs. 
They have no floats, buckets or intricate parts to cause trouble. They cost 
two-thirds less than ordinary traps and cost practically nothing to install 


The attention that plant magazines give 
to safety ranges from the publication of 


because they screw right into the pipe line. No platform, pit or supports occasional news items to the use of a An 
needed. They’re opened by condensation and closed by steam, so can’t freeze. major part of the paper for safety propa- ~ 
: That coupon is still up there. Will you send it today? ganda or education. A number of com- ide 


panies publish magazines devoted wholly 
to accident prevention and health promo- 
tion. This is true of several subsidiaries 
of the United States Steel Corporation 
and other companies in which remarkable 


SARCO CO., Inc. 
183 Madison Ave., New York, N. Y. 









Boston Cleveland Pittsburgh . . % 
Buffalo Detroit St. Louis results in accident prevention have been 
Chicago Philadelphia attained. In any event, the safety engineer 


Peacock Bros., Ltd., Montreal 
Walker, Crosweller & Co., London, S.E. 1 


| STEAM TRAP 


or other industrial executive responsible 
for accident prevention should make sure 
that the editor and staff writers of the 
company’s magazine are convinced of the 

value of organized accident prevention { 
work and are kept continuously informed [’ 


of the accident situation in the company A 
and of the steps taken or contemplated a 
to improve this situation. ass 


Just what sort of material should be 
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Gas Testing Appliances 
Recording Gravitometer 
Gas Gravity Balance 


Vacuum Pressure Pump 


Repair Department for 
Hays Gas Analyzers 


Meriam Manometers 














Largest Scientific Material House in the Southwest 


The Refinery Supply Company 


Fourth and Detroit Streets 
TULSA, OKLAHOMA 











NON-SPARKING 


TOOLS 


Pulmosan AMPCO Non- 
Sparking tools will elimi- 
nate the fire hazard in 
your spray booths, clean- 
ing rooms, tanks, tank 
cars, etc. . . . where in- 
flammable fumes are a 
daily menace to life and 
property. Superior to 
brass or copper (will not 

sh or flake); practic- 
ally as tough as steel! All 
styles. Write for circular. 

















SAFETY 


When spraying in poisonous fumes and 
vapors is absolutely assured the wearer 
with the Pulmosan Chemical Cartridge 
Respirator. 


This respirator received highest rating 
(99.7% Efficient) from the National 
Safety Council Committee on spray coat- 
ing. 

In addition this type has every improved 
feature for wearing comfort and lasting 
service. 


Complete details on request. 


PULMOSAN SAFETY 


Equipment Corporation 
182 Johnson Street, 
BROOKLYN NEW YORK 
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used in the safety departments of em- 
ployes publications depends, of course, on 
the nature of the particular plant. Cer- 
tain things, however, have been found 
helpful wherever used, and these will he 
touched on here. The employes magazine, 
like the safety bulletin board, should fre- 
quently carry a personal message from 
the chief executive. But the message will 
be valueless if it is the stereotyped, high- 
sounding, stilted letter which often ap- 
pears cover the name of a company presi- 
dent or plant manager. A simply-worded, 
frank, man to man letter from the presi- 
dent or general manager addressed to em- 
ployes through their magazine, regularly 
or as special occasions warrant, is effec- 
tive. True, it is a substitute for the per- 
sonal word or slap on the back which the 
old time boss was able to give every em- 
ploye now and then, but it is one of the 
best substitutes available. 

The president’s letter should be com- 
mendatory or critical, as the situation de- 
mands. The man who does not like to 
see his name in print, particularly as the 
subject of praise, is rare indeed. And so 
the wise executive is quick to give recog- 
ntion and praise, in print as well as in 
person, to the workmen and foremen 
whose departments have succeeded in cut- 
ting the frequency or severity of acci- 
dents. 

Statistics—properly interpreted or illus- 
trated—in employes magazines can make 
employes appreciate the.nature and causes 
of accidents and the cost of accidents not 
only to the company, but to themselves 
and to their dependents. When one con- 
siders the fascination that the statistics of 
the sporting pages of newspapers hold for 
millions of readers it is surprising that 
more has not been done to stimulate com- 
petition in accident reduction through sta- 
tistical analyses. Some companies have 
actually adapted the “batting average” idea 
to the maintenance of safety records, 
throwing all departments in the plant into 
competition. The employes magazine can 
do much to foster this competitive spirit. 

In many companies it is found feasible 
to publish the minutes of safety commit- 
tee meetings in the plant magazine, as 
well as the safety suggestions made by 
individual workmen and carried out by 
the company. 

The employes magazine is also a good 
medium for passing on to workmen and 
their families general health hints, first- 
aid instruction and information about the 
prevention of accidents in the home. Next 
to the “green hand” the most dangerous 
man in a plant is the workman worrying 
over illness or premature death in his 
family or who is himself the victim of 
some chronic disorder. A wealth of good 
editorial material on health is available 
for employes magazines from the numer- 
ous public health organizations. No bet- 
ter investment in space can be made by 
the house organ of any concern. Many 
corporations, though employing no women 
in their. plants, even give consider- 
able space to the health of women and 
children in their shop magazines. The 
men take the papers home; their families 
learn more of the principles of right liv- 
ing; incidentally the wife and children 
learn about the safety work going on ™ 
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Reduce Hazard... 





Screwed Fittings 













Speed up Flow 


OROUS cast fittings are vulnerable points in 

your equipment, each a possible source of 
danger. Their installed cost is relatively high... 
Mitre welding provides short-radius turns but 
at the expense of free flow . . . The four-weld 
elbow offers less resistance to flow but the installed 
cost is relatively high. 


There is a new type of fitting for refinery 
piping that eliminates the hazard, speeds up 
flow, and frequently reduces costs. It is called 
a TUBE-TURN. 


No Other Fitting Like It 


TUBE-TURNS are seamless drawn fittings for 
welded piping, made by an exclusive process. 
Sixteen months ago they were unknown to the oil 
industry in America. Today they are in use by 
refining companies controlling 47% of the nation’s 
production. For brief, detailed description, write: 
TUBE-TURNS, Incorporated, 1256 Logan St., LOUISVILLE, KY. 


BUCK © STODDARD WM. D. MOORER MAINTENANCE ENGR. CORP. 
310 Union Oil Bldg. 805 Tulsa Loan Bldg. 1400 Conti St. 
LOS ANGELES, CAL. 


TULSA, OKLA. HOUSTON, TEXAS 








Vina pee otmpeoegees SE 






No Thinning of Outside 
Wall—No Buckling 
of Inside Wall 
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For cracking process in oil refineries we furnish Aluminum Armored 
Asbestos filled Gaskets and Corrugated Armco Iron or Monel Metal 
Asbestos encased. 


Copper rings 3/16” thick for 4 and 5” O. D. tubing. 
Washers or gaskets made of Aluminum, Copper and other Metals. 
Write for Prices. 


METALLO GASKET CO. 


NEW BRUNSWICK, N. J. 











Heavy Duty Expanders for 
Still Tubes 





Tools for the Oil 
Industries 


Hydraulic Pressure Pumps, 8000 pounds 
Tube Expanders for Cracking Still Tubes 
Hydraulic Pressure Pumps, 2000 pounds. 
Tube Expanders for Condenser Tubes 
Hydraulic Pressure Pumps, 500 pounds. 
Tube Expanders for Steam Boilers 
Screw Punches for Structural Shapes 
Tube Expanders for Pipe Work 
Screw Punches for Plate Work 
Flaring Tools for Still Tubes 
Beading Tools for Still Tubes 
Hydraulic Jacks 

Hydraulic Punches 


A. L. HENDERER’S 


SONS 
Wilmington, Del. 


Established 1870 
Expanders since 1884 
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the shops and, in many cases, they are able 
to exert a greater influence for safety on 
the father, son or brother than his fore. 
man or fellow workmen could. 


McKEE LONDON OFFICE 


J. J. Allison, who retired several months 
ago from a position with the Marland Re- 
fining Company, Ponca City, Oklahoma, to 
accept a position with Arthur G. McKee 
& Company, engineers and contractors of 
Cleveland, Ohio, has been made London 
representative. The company has found 
it necessary to establish a branch office in 
London due to increasing business in 
Europe. A 6000-barrel refinery is now be- 
ing erected by Arthur G. McKee & Com- 
pany at Hamburg, Germany, for the Pan- 
American Petroleum and Transport Com- 
pany. Work has just been completed by 
the company at Ploesti, Roumania, in- 
cluding some pipe still distillation units 
for the Phoenix Oil and Transport Com- 
pany. 

This company recently received a con- 
tract from the Nipon Kihatsuyu Kabushiki 
Kaisha of Japan, or the Japan Gasoline 
Company, Ltd., of Tokyo, for the con- 
struction of a complete cracking plant 
near Tokyo, on deep water. It will con- 
sist of two 1500-barrel Dubbs units and 
one 2500-barrel pressure distillate re-run 
still complete with necessary fractionating 
towers, rundown tanks, crude _ storage 
tanks, pressure distillate continuous treat- 
ing plant, gas absorption plant, transfer 
pump house and pumps, loading rack 
pump house and pumps, water and ship- 
loading and unloading pump house and 
pumps, boiler house, warehouse, pipe and 
machine shop, office and laboratory, four 
compartment concrete oil separator, trans- 
former house, including power and light- 
ing distribution throughout the refinery 
and other equipment necessary to complete 
the refinery ready for operation. It is 
contemplated that this refinery will oper- 
ate on topped California crude. 





Lone Star Gas Company’s natural gaso- 
line plant near Gordon, Palo Pinto Coun- 
ty, Texas, sustained approximately $50,000 
damages by fire originating from a broken 
feed line February 22, and repairs will be 
made immediately. This plant serves as 
a stripper on the company’s two 18-inch 
gas lines, which transport gas from Cen- 
tral West Texas to Fort Worth, Dallas 
and other North and Central Texas points, 
and is rated good for 100,000,000 cubic 
feet daily. It was almost totally destroyed 
by fire several years ago, and rebuilt a 
few. months later. 


LA FORTUNE PROMOTED 


J. A. LaFortune became vice president 
of the Warren Petroleum Company 0! 
Tulsa, March 1, succeeding to the place 
made vacant through the death of Charles 
E. Brown, early in the year. Mr. LaFor- 
tune has been secretary of the firm of 
natural gasoline dealers for several years. 
This promotion brought Howard E. Felt 
into the Warren Petroleum Company, 45 
secretary. He was previously with Dale 
Moore of Tulsa. 
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Seco Type “A” Bends in a pressed distillate still. One of these new stills now under construction by a Pennsylvania refiner. 


These Better Bends Make Better Stills 


1. The true streamline interior, ab- 
sence of pockets to set up turbulence, 
and the uniform cross sectional area 
lowers the friction in Seco Return 
Bends to the “irreducible minimum.” 


2. Seco Bends are held to the tubes 
by split circular rings in shallow key- 
ways machined in the tubes. This 
method saves money in erection costs 
as compared to rolling-in of tubes, 
and also permits the turning or the 
easy removal of a tube. 


3. The end of the tube and the seat 
in the fitting are machined to a spher- 
ical segment, making it possible to 
couple tubes that are slightly mis- 
aligned or of uneven length. Hence 
it is possible to connect a new tube to 
the old ones that may be warped. 


4. The only joint in Seco fittings is 
between the tube end and the fitting 
proper and this joint is easy to keep 
tight. 

5. To install a Seco fitting, it is only 
necessary to slip the follower over the 


Smith Engineering Company 
109 West Linwood Bivd., 


Kansas City, Mo. 





a 








A disassembled view of a Seco Type “A” Return Bend. 
Note the simplicity of the patented method of locking 
the bend to the tube, and close tube facing possible. 


—— 1 


For All Pipe Stills 














tube, snap the split rings in the 
grooves, and screw down the four 
nuts. The fitting can be as easily re- 
moved, after which a tube can be 
withdrawn for inspection, rotated if 
one side has blistered, or replaced. 
Compare this with the operation nec- 
essary to install or remove tubes that 
must be rolled in, as is usual with 
other types of fittings. 


6. Seco Bends are designed so that 
much closer tube spacing is possible, 
than with ordinary bends. Closer cen- 
ters mean better heat transfer and 
make it possible to save money by re- 
ducing the cubic overall of the fur- 
nace. 


Seco Return Bends are made for 
pressures, temperatures and tube spac- 
ing to meet your specifications. Com- 
plete information on fittines, tubes, or 
complete coil assemblies will be fur- 
nished on request to the nearest office. 
No obligation. 


Dodge Steel Company 


6501 Tacony St., 
Philadelphia, Pa. 
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The Garlock Packing Com- 
pany is equipped to produce 
various forms of Asbestos 
and Rubber Molded Specialties 
to the design and specification 
of the builder of any type of 
mechanical equipment. 


We maintain a complete 
Engineering and Sales Staff 
for consultation on any Me- 
chanical Packing or Moulded 
Specialty Problem that may 
exist on the machine you 
manufacture. 


Make use of this Service. 








THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


CANADIAN GENERAL OFFICES, MONTREAL QUEBEC. 
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Packing 
Stuffing Boxe : 
as easy as 

loading your pir 


Serves in any plant 
equipment, regardless 
of service, pressure or 
temperature. 


METALASTIC | ¢ 
INCORPORATED 
Jersey City, N. J. 













MARCH, 1929 














F orged Steel Flanges 








Standard -Medium-Extra Heavy 


We maintain a large and complete stock 
in sizes up to and including 12”, and are 
in position to supply your needs immedi- 
ately. Write for complete dimension sheet. 


| Maintenance Engineering Corporation 
Preston 2274 P. O. Box 1402 
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NEW EQUIPMENT.CATALOGS, BULLETINS, BOOKS 




















Water Cooled Carbon Electrode Holder 


New Type Carbon 
Electrode Holder 


LINCOLN ELECTRIC COMPANY 


Announcement has recently been made 
by The Lincoln Electric Company, Cleve- 
land, Ohio, of the perfection of an en- 
tirely new type water cooled carbon elec- 
trode holder for heavy duty manual weld- 
ing by the carbon arc process. Designed 
primarily to insure greater comfort and 
less fatigue for the welder operator, it 
has been found after extensive tests in 
the manufacturer’s plant that the new 
holder effects a marked economy in the 
use of the carbon electrodes. 


Due to the efficiency of the design of the 
electrode holder it is possible to weld with 
the arc tip of the carbon electrode pro- 
jecting less than three inches from the 
carbon holder. Consequently there is less 
carbon area heated thereby greatly reduc- 
ing the vaporization of the carbon. Thus 
it is possible to use smaller size carbons 
with higher current density which effects 
a decided saving in electrode costs. 

Heretofore carbon electrode holders 
have been ponderous affairs which have 
caused extreme fatigue to the welder op- 
erator after comparatively short periods 
of welding. Many innovations in design 
have made it possible to produce the new 
type holder at a weight of only 31%4 pounds 
in the welder operator’s hand. In ad- 
dition the holder is well balanced and easy 
to handle due to the extreme flexibility of 
the lead cable. 

One of the unique features, which con- 
tributes to the light weight of the holder, 
is the use of the hose which carries the 
water to also carry the cable to the holder. 
Each of the two water tubes contain a 
small light cable from the connector to 
the holder. The water flowing through 
the holder also acts as a cooling agent 
for the cables. By the use of this cooling 
agent the size cable to the holder is re- 


duced to a fraction 
of the size neces- 
sary if it were not 
used. For example 
if a standard cable 
were used, No. 000 
would be neces- 
sary, while with 
the water cooling 
only two. cables 
each equal in size 
to No. 8 are used. 

The carbon hold- 
er consists of coil- 
ed copper tubing 
through which 
water constantly 
circulates, the car- 
bon electrode be- 
ing inserted through the coil. The carbon 
holders are manufactured in sizes for use 
with %-inch, 5/l6-inch, 3%-inch and %4- 
inch carbons. A hand shield of com- 
pressed magnesium protects the operator’s 
hand from the arc rays. The water cool- 
ing system is incorporated also in the hand 
grip of the holder to keep it cool. 

The new type water cooled carbon 
electrode holder and flexible water cooled 
lead off cable are being placed on the 
market by The Lincoln Electric Company, 
Cleveland, Ohio, manufacturers of 
“Stable-Arc” Welders, welding acces- 
sories, and polyphase induction motors. 


A New Indicator For 
Combustible Gases 
UNION CARBIDE SALES CO. 


The Union Carbide Sales Company, 
30 East 42nd Street, New York City, is 
starting distribution of a portable in- 
strument that detects immediately the 
presence of a wide range of combus- 
tible gases or vapors and indicates 
whether or not the atmosphere con- 
taining these gases is safe to breathe 
and safe for flames or fire. 


The indicator utilizes the effect of 
combustion of flammable gas and air 
mixtures on the surface of a heated 
filament. This combustion increases 
the temperature, and consequently the 
electrical resistance of the filament. 
This change in resistance causes the 
needle of a meter to move over a scale, 
from which the desired information 
relative to gas conditions is obtained. 

The indicator is composed of a de- 
tector head or combustion chamber, a 
meter case and a. portable storage bat- 
tery. 

The head consists of a cylindrical 
metal. case which screws onto a metal 
base equipped with a short carrying 
handle.. -The case is—provided with 


small openings which permit the at- 





mosphere being tested to circulate 
about the heated filament. Within the 
case are three concentric gauze screens, 
of a type similar to those used in flame 
safety lamps, which prevent the ig- 
nition of an external gas and air mix- 
ture. In the center of the chamber 
formed by these screens is the filament 
cartridge. The detector head is so con- 
structed that accidental incorrect as- 
sembly of safety screens and filament 
cartridge renders the circuit inopera- 
tive. 

A flexible twin conductor cable 
about 50 feet long connects the detec- 
tor head with the meter case, which 
contains the various resistances in the 
detector circuit, the indicating meter, 
the control switch and a rheostat 

The storage battery connected by 
cable to the meter case, is carried on a 
leather belt worn around the waist. To 
this belt are hooked the detector head 
and the coiled cable. The meter case 
is carried by a light strap around the 
operator’s neck, or it may be hooked 
onto the leather battery belt if so de- 
sired. The entire outfit is compactly 
stowed in a carrying case from which 
it may be operated without removing 


Indicator for combustible gasses 
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the meter and battery from the case if 
preferred. 

The indiactor is made ready for op- 
eration by throwing the control switch 
first to the “filament” position, then 
a few seconds later to the “meter” po- 
sition. Zero adjustment is fresh air is 
next made by turning the rheostat 
knob. The operator then places the de- 
tector head in the atmosphere to be 
tested and reads the meter. The detec- 
tor head may be held in the hand, 
raised vertically or extended horizon- 
tally on a pole, or lowered by the cable 
into a manhole, tank or elsewhere. 

If an unknown mixture of fllam- 
mable gases exists, and the operator 
desires to know whether or not the 
mixture is explosive, the meter scale 


reading is taken and referred to a “per 
cent of explosibility” curve. 

Some of the important features of 
the indicator are as follows: Sampling 
and laboratory analysis are eliminated, 
indications are immediate, explosive 
mixtures of gas and air are vividly 
indicated by the continual oscillation 
of the meter needle, guesswork is elim- 
inated as readings are direct and ac- 
curate, continuous observations may be 
made while men are working in gaseous 
atmospheres, all accessible parts of 
tanks or compartments can be thor- 
oughly tested for gas pockets, the de- 
tector head may be lowered into a tank 
while the operator remains outside, the 
entire outfit is safe to operate in all gas- 
air mixtures except those containing ac- 











Southwestern Refineries 
Use 


‘Texas Fire Brick 





Address Inquiries to 
Any Member Listed 
Here 














Athens Brick & Tile Co., 
Athens, Texas 














Texas Clay Products Co., 
Malakoff, Texas 








Elgin Butler Brick Co., 
Austin, Texas 





NORMALS 
. nt? 0: 





Quick Shipments 
Low Freight Costs 


Texas Fire Brick, used by South- 
western refiners who once thought 
more costly brick necessary, are 
available for your needs. 


Quick shipments to your refinery 
save days of delay. Low freight 


costs save you many dollars. 


All the economies of local manu- 
facture are in your favor when you 


TEXAS 


FIRE BRICK 


Consult any member on your require- 
ments. Prices, suggestions, recommenda- 


tions, etc., on request. 


Texas Fire Brick 
Mfrs. Assn. 


Promoting 
Texas Fire Brick Economies 
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etylene or hydrogen, the apparatus is 
entirely self-contained and not depen- 
dent on any non-portable source of 
power, and since the platinum filament 
does not operate catalytically it is not 
subject to the deleterious effects of 
sulphur compounds. 

The Union Carbide Company com- 
bustible gas indicator will be distri- 
buted by the safety appliance depart- 
ment of the Union Carbide Sales Com- 
pany and by Bullard-Davis, Inc. 





Hills-McCanna Proportioning Pump 


Proportioning Pump 
HILLS-McCANNA COMPANY 

Hills-McCanna Company of Chicago 
has just recently developed a new. L Type 
Proportioning Pump. The L series needs 
no introduction since they have been in 
treating and general metering service for 
a number of years. The feature of the 
new pump is the plunger, which is guided 
to eliminate all possibilities of distortion 
when used in high pressure service. 

The assembly illustrated was especially 
designed for pumping sulphuric acid in 
metered quantities. It will handle capaci- 
ties ranging from 5 to 60 gallons per hour 
against pressures up to 400 pounds per 
square inch. 





Stearns-Rogers Manufacturing Com- 
pany of. Denver is preparing to start con- 
struction on an absorption plant near Alto, 
Louisiana, near Monroe, which will have 
a capacity of handling 100,000,000 cubic 
feet of gas daily at a working pressure 
of 600 pounds. The plant will be con- 
structed for the Electric Bond and Share 
Company, parent concern of the Palmer 
Corporation and the Ouachita Natural Gas 
Company. The plant is planned to be built 
along the lines of the most modern ideas. 

All equipment furnished in construction 
will be Stearns-Rogers Manufacturing 
Company products, Mid-Continent manu- 
facturers, distributors, and construction 
engineers for J. A. Campbell Company ab- 
sorption gasoline equipment. 





A new illustrative catalog, No. 2000, 
covering laboratory apparatus, has been 
published by the instrument department, 
Fort Worth Laboratories, and copies will 
be mailed interested persons upon request 
to Box 1008, Fort Worth, Texas. 
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Petro Paints 


E. I. DuPONT DE NEMOURS & 
COMPANY 


Petro Paints, the new product of E. I. 
duPont de Nemours & Company, Inc., of 
Parlin, New Jersey, has been placed on 
the market following. its manufacture 
after extensive research and experimental 
work by Du Pont scientists. The new 
product has for the prime pigments: 
lithophone, zinc oxide and titanium oxide 
pigment. Inert pigment was added to give 
greater durability. The proportions to 
bring out the most desirable features of 
each element used has been determined by 
laboratory tests. 

Petro Paints are made to resist sulphur 
fumes and aqueous vapors. They are 
adapted for systems designed for all types 
and surfaces, on lease property, tanks, re- 
fineries, pumping stations and for several 
uses in transportation and marketing 
equipment. The paint can be applied on 
wood, metal, plaster or concrete alike. 

This special-purpose product is designed 
to give a minimum of darkening: when 
exposed to elements unfavorable to pro- 
tective and decorative materials. It has 
been found to hold its color and to minim- 
ize evaporation’ losses by retaining its 
cleanliness and brilliance for long periods. 

The new paint may be applied under ad- 
verse weather conditions and is mixed ‘in 
such a way as to prevent crawling on cold 
surfaces. 

Distribution centers are maintained: by 
the company at Everett, Massachusetts ; 
Philadelphia, Chicago and Tulsa. Further 
details on the new product will be mailed 
interested persons upon request to the of- 
fice at ‘Parlin, New Jersey. 


All-Brass Swing Joint 


A. Y¥. McDONALD MANUFAC- 
TURING COMPANY 


With the completion of their new two- 
inch-and -three-inch all brass swing joints, 
hoth in single and double types, the A. Y. 
McDonald Manufacturing Company, Du- 
buque, Iowa, announce ready to supply 
swing joints of almost every description 
and for every service. 





McDonald Swing Joint 


These all-brass swing joints have been 
developed for those who prefer the screw 
gland type swing joint to the bolted gland 
type and for those installations where 
light weight swing joints \are preferable 
or where the clearance does not permit 
With 


the use of the iron body style. 
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the addition of the above two sizes, this 
company now makes all-brass swing joints 
in the following sizes: three-quarters, one, 
one and one-quarter, two and three-inch, 
both in single and double types. With all 
iron bodies they are made in all sizes from 
three-quarter-inch to 12-inch in both single 
and double types. 

A. Y. McDonald Manufacturing Com- 
pany originated swing joints and those of 
their manufacture have earned a world- 
wide reputation for giving absolute flex- 
ibility, freedom and ease of motion plus 
durable, leak-proof construction. They 
are used on modern loading racks all over 
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the world wherever swinging arms are 
necessary. 





Edwin C. Alford has recently been ap- 
pointed as district engineer in the New 
York territory for the Struthers-Wells 
Company of Warren, Pennsylvania. He 
is a chemical engineer, and specialized in 
work on corrosion. In the past he has 
served as chemical engineer and at one 
time sales manager of T. Schriver & Com- 
pany, Harrison, N. J., and for several 
years was sales manager in the New York 
territory for the Duiron Company. 














One of our cooling towers installed at the Boynton, Oklahoma, 
plant of the Transcontinental Oil Company. 


When Engineers Decide 


F THE selection of a cooling tower 1s left to the refinery 
engineers, they usually decide in favor of apparatus which 
they know will deliver definite guaranteed results. 


For over 20 years we have been erecting and designing 
cooling towers and spray nozzle cooling systems for the lead- 
ing refiners of the country. In each case, the problem pre- 
sented to us has been successfully solved by our engineers to 
the entire satisfaction of the purchaser. 


The most economical cooling tower you can ‘buy will be 
the one which gives you the best cooling results; the tower 
which stands up longer and requires fewer repairs. We shall 
be glad to design and erect such equipment for you. 


THE COOLING TOWER COMPANY, Inc. 


15 JOHN STREET 


Houston, Texas 
The J. A. Rossiter Co., 
410 Union Nat’! Bank 
Building 


Local Representatives: 


Tulsa, Okla. 
N. M. Muir, 


Kennedy Bldg. 


NEW YORK 
Los Angeles, Calif. 


N. O. Fleming Co., 
5815 Sdeowood Ave., 
Huntingdon Park 


Representatives in Other Principal Cities 
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The Mine Safety Appliances Company, 
Pittsburgh, recently announced the ap- 
pointment of Vernon O. Murray as dis- 
trict representative with headquarters at 
Salt Lake City, Utah. Mr. Murray has 
had considerable experience in mine res- 
cue work and safety service, having been 
formerly in charge of the No. 2 Mine 
Rescue Car of the United States Bureau 
of Mines, stationed at Reno, Nevada. 

The Mine Safety Appliances Company 
also announces the appointment of C. N. 
Schultz as district representative at Buffa- 
lo, New York, succeeding C. M. Donahue, 
who has been transferred to the Pitts- 
burgh office as assistant sales manager in 
charge of gas detecting and recording 
safety equipment. 


THE REFINER AND NATURAL GASOLINE MANUFACTURER 


The Crandall Packing Company has 
opened a branch sales office in Houston, 
located at 503 Washington Avenue, which 
is in charge of Joseph Dennee, and which 
carries a stock of standard packings for 
prompt delivery in that territory. 

Crandall Packing Company has other 
offices, aside from its factory and general 
offices at Palmyra, N. Y., at Chicago, Bos- 
ton, New York City, Kansas City, St. 
Louis, Pittsburgh, Cleveland and Phila- 
delphia. 





The P. H. and F. M. Roots Company of 
Connersville, Indiana, has just issued a 
new 16-page bulletin, number 33-Bl, on 
High Pressure Type Rotary Gas Pumps. 
The bulletin gives completed tabulated 





tank ships. 


No. 80. 


THE H-H INHALATOR 


A Valuable Resuscitation Device 
for the Oil and Gas Industries 


The H-H Inhalator is a resuscitation device for 
administering Carbogen (95% of Oxygen and 
5% Carbon Dioxide) to those overcome by 


Petroleum Vapors 


Hydrogen Sulphide Gas 
Carbon Monoxide 
Smoke, Fumes and Other Causes 


When respiration has stopped, artificial respira- 
tion by the manual prone pressure method should 
be employed to start spontaneous breathing. This 
effort should be assisted by administering Car- 
bogen simultaneously from the H-H Inhalator. 


The H-H Inhalator is officially approved by 
the American Gas Association and is widely used 
by oil companies at refineries, in the field and on 


For complete information write for Bulletin 
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data on pressures, capacities and horse- 
powers, a brief review of various types 
of pumping units, and a comprehensive 
two-page construction drawing showing 
typical unit in detail. The bulletin is so 
constructed to make it a valuable addition 
to the large Roots catalogue, covering 
pumps, meters and blowers. The bulletin 
is available by writing the company. 


New Plug Cock 


MERCO-NORDSTROM VALVE 
COMPANY 


Merco Nordstrom Valve Company, 12] 
Second Street, San Francisco, has made 
an interesting development in plug cocks 
through its new Venturi Valve principle, 
a new principle of pressure lubrication, 
which permits the use of plug cocks in 
sizes up to 30 inches. The new Nord- 
strom principle permits the jacking up of 
the plug by hydraulic pressure of the 
lubricant, and at the same time the lubri- 
cant seals and lubricates the ground sur- 
faces. 

This new line of valves is stated to em- 
body an opening through the plug equal 
to 40 per cent. of the nominal area of 
the pipe line in which the valve is in- 
stalled. The interior of these valves is 
stream-lined so far as practicable, with 
a result, the explanation says, that from 
60 to 70 per cent. of the pressure head 
normally lost over a constriction of this 
size, is recovered. 

The weight of the valve has been ma- 
terially lessened. 

The company has prepared a series of 
pressure drop charts showing pressure 
drops incurred in the various sizes of 
Venturi valves for different fluids and 
conditions of line flow, particularly for 
gas under various pressures. These charts 
are available for engineers who might be 
interested in appraising the merits of this 
late development in plug cocks. 





General Petroleum Corporation is in- 
stalling three Campbell “Mist-Defiers,” a 
new type gas scrubber developed recently 
by the J. A. Campbell Company, at its 
Santa Fe Springs plant. These scrubbers 
are designed to throw out crude oil mist, 
moisture and foreign matter from incom- 
ing gas. The type being installed by Gen- 
eral Petroleum Corporation is built for 
150 pounds working pressure, and has a 
50,000,000 cubic foot capactiy. It will, on 
completion, be one of the largest scrubbing 
installations in California. 


H. P. Ackerman, who has been East- 
ern district sales manager for the past 
five years for Homestead Valve Manufac- 
turing Company, Coraopolis, Pennsylvania, 
has established a manufacturers agency 
known as the Steam Specialty Sales Com- 
pany, with headquarters at 908 West 
Trade Stréet, Charlotte, North Carolina. 
His organization will cover the territory 
including North and South Carolina, and 
a portion of Georgia, and will handle 4 
complete line of Homestead Valves, Ho- 
valco blow-off valves and a number of 
other well known specialties. 
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Solves the “Sour Stock” Corrosion Problem 
121 
ade Insoluble in Gasoline vapor or liquid, “Rubshell” is invaluable for 
a : the internal protection of the bottoms and vapor space of run- 
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sin V combating the more severe forms of corrosion resulting from the 
e handling of “Sour Stocks.” 
A “Rubshell” being Acid-Proof also perfectly protects the exteriors 
a of acid eggs, fume towers, and treating plants. 
SEND for your copy of “Further Proof” summariz- 
— ing the experience of a score of refiners in combating 
Jual “Sour Stock” corrosion. 
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ABSTRACTS OF TECHNICAL LITERATURE 


Of Particular Interest to the Plant Operator 


By H. L. KAUFFMAN 


















DISTILLATION 


Flash Vaporization of Petroleum for 
Producing Lubricating Oil Cuts. Peters 
and Jirasek. (Paper Presented at 9th An- 
nual Meeting, A. P. 1., Chicago, Dec. 3-6, 
1928). 


The boiling-point curve of a crude gives 
the fundamental data from which can be 
solved any problem of vaporizing and 
A curve 


separating it into its fractions. 









gasoline and refining plants. 





727 Exchange 
National Bank 


AAREDON. 


Water Is Removed 


from this still 


At Just the Right Points 


Among the unique and patented features of Ereco Duplex Fraction- 
ating Stills are two water separators located ‘at. just the right points 
to remove condensed agitation steam, thus preventing the water 
from interfering with efficient fractionation. 
other distinctive advantages, Ereco Equipment is noted for economy 
of operation and maximum flexibility. 


Natural Gasoline Plant 
and Refinery Equipment 


In addition to the exclusive and superior charac- 
teristics of its equipment, the Engineering, Re- 
search & Equipment Company maintains an en- 
gineering staff which has been exceptionally suc- 
cessful in meeting the individual requirements of 





This Service is for Your Benefit 
You are Invited to Make Use of It. 


Engineering, Research 
& Equipment Company 


Consulting, Research, Design, Manufacturing and Construction 
Absorption Plant and Refinery Equipment 


655 Roosevelt Bldg., Phone TRinity 4661, 





is shown for the entire boiling range of 
Ranger (North Texas) crude. The first 
part of the curve was determined by a 
laboratory still, the middle portion by a 
vacuum assay still, and the upper part 
from analyses of heavy fractions flashed 
at low pressures and with the correspond- 
ing boiling points at normal pressure ob- 
tained from O. G. Wilson’s vapor-pres- 
sure temperature chart. (See I. E. C,, 
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1927). Viscosity curves at 100° F. and 
210° F. are also given for the same crude, 
since viscosities of the heavy fractions are 
likely to be of more interest than boiling 
points. A fourth, Curve D, gives the 
yields of fraction of given viscosity. 


Flash vaporization was chosen as the 
method for separating out the desired 
fraction of the crude. From the work 
of Leslie and Good on single flashing it is 
known that the residue from the flashing 
contains no material boiling 200° F. be- 
low the temperature of flashing and the 
overhead contains no fraction boiling more 
than 200° F. above the flashing point. 
Leslie and Good found the end point of 
the overhead from the single flash to be 
165° F. above the flash temperature. The 
present authors, following their procedure, 
plotted a fifth curve, E, showing yields 
of distillate for various flashing points at 
atmospheric pressure. Since part of the 
overhead is for all intents and purposes 
an inert gas, the curve may be used to 
ascertain yields at reduced pressures, with 
and without steam. Several cases are 
given, illustrating methods of getting out 
the desired heavy: lubricating fraction hy 
flashing, in accordince with the facts 
shown by Leslie and Good’s work, at a 
temperature 200° °F. above the _ boiling 
point of the fraction which it is desired 
to separate out. For example, if a maxi- 
mum yield of cylinder stock is desired 
(vis. 160 sec. at 210° F. or 22 per cent. 
bottoms) flashing must be not higher than 
705° F.—since too great loss of viscosity 
would occur, as shown by plotted data, in 
the necesary two minutes’ heating before 
flashing. The end may be accomplished in 
one of 4 ways: (1) single flash at 760 
mm. without steam at 645° F., 78% over- 





head; (2) single flash at 760 mm. with 
0.25 Ib. steam per gal., at 618° F.; (3) 
double flash; Ist, at 760 mm. without 


steam, 59% overhead at 525° F.; 2nd, at 
760 mm. with 0.115 Ib. steam per gal., 
flashing at 705° F. or, at 55 mm. with 
0.115 Ib. steam and a flashing temperature 
of 535° F. The heat requirements for 
the several procedures, as shown by the 
figures under, point to double flashing as 
more economical from the fuel stand- 
point : 


25 = “ 

i: ane ee € 

* hs ond PEeo= he 2 

Wak a 222 aie Bees 
seach aSa omSe emAd 

(1) 3,200,000 re 3,200,000 
(2) 2,960,000 436,000 3,396,000 
(3) 1,914,000 201,000 2,115,000 
(4) 1,478,200 201,000 500, 000 2,179,200 


This does not take account of power 
for pumps, and the consideration of great- 
er simplicity weighs in favor of single 
flashing. 

No special qualities attach to the results 
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I Te STORY is told ¥ 
at the top of the hole 


After all the time and toil is summed up in 
a huge production investment, an unerringly 
accurate bookkeeper that will constantly 
record the story from the hole’s top through 
each phase of gas handling, should be given 
employment. 


For this job you can rely on the faithful 
Metric system of records, consisting simply 
of a Westcott Orifice. Meter and a 24-hour 
Metric chart. With this combination to take 
care of your measurement, you can know 
each day’s story is accurate. 


In practically every field, measuring service 
Metric Orifice Meters are the most used 
means of getting the story of gas transmis- 
sion told correctly from beginning to end. 


It’s a very simple matter to keep your- 
self up-to-date on the latest develop- 
ments in the science of measuring gas 
by Orifice Meters. Bulletin No. 123 
will give you this service in a brief 
and interesting way. Let us send you 
the valuable information on measure- 
ment by Orifice which this little book 
contains. 


ETRIC METAL WORK 


sy eee ed PENNSYLVANIA-U-S-A- 


Sales Service 
WESTCOTT & GREIS, Inc. 
DALLAS TULSA LOS ANGELES 


METRIC 
orifice 
METERS 
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of vacuum distillation, other than the sav- 
ing of fuel. Clyinder stocks could as well 
be taken overhead with steam so far as 
the quality of the product is concerned. 
The same is true of single- and double- 
stage flashing, or of heating with special 
media. 

The essential point is to find the time 
and temperature of heating which cannot 
be exceeded without changing the char- 
acter of the product and then to design 
the equipment so as to keep within these 
limits and to secure the highest degree of 


economy possible. 
*x* * * 


Cracking 
Cracking Catalysts. From: Pyrogenic 
Dissociation of Hexadecene in Presence of 
Catalysts. Goldthorpe. (Ann. 1 ’Off. Nat. 






a practical 






fire walls . . 








Explosion-Proof Moto 
for Refinery Service 


Tested and Listed by Underwriters’ Laboratories . . 
wherever gasoline is made, used, or handled . . : The only 
approved explosion proof motor of self ventilated type . . . 
Weight is only half that of non ventilated motor—and but 
slightly greater than ordinary open motor . . 
stalled in practically same space as open motor . . 
able, therefore, for mounting direct on pumps, etc. . 
brings to refineries for the first time the economy and con- 
venience of a small, safe, direct motor drive—without use of 
. Permitted under National Electrical Code. 


Practical — Safe — Economical 


Standardize on this Louis Allis motor for your plant. 
Specify it on machines that you buy. 


Sizes 1 to 15 H.P. available now, 1 to 30 H.P. in near future. 


Write for descriptive pamphlet. 


THE LOUIS ALLIS co. 


Motor specialiss for 27 years —Milwaukee, Wis. 


Comb. Liquides, March-April, 1928, p. 219. 
Libr. Bull., U. O. P. Co., Vol. 3, No. 33). 

This study is in continuation of the 
work of Gault and Hessel; Gault and 
Altchidjian, and Gault and Bargmann up- 
on the cracking of hexadecane and hexa- 
decene. In that previous work the length 
of the furnace, the rate of flow of the 
hydrocarbon, the pressure, and the tem- 
perature were the variabies. Goldthorpe 
varied only the catalyst and the tempera- 
ture. 

The cracking tube was of quartz 100 
cm. long and 22 mm. in diameter. The 
walls were smooth and regular. It was 
heated electrically over a length of 70 cm. 
Temperatures were measured by a nicco- 
lite-iron thermocouple standardized to 
700° C. (12929 F.) and placed at the 


Louis Allis explosion-proof 
self-ventilated A.C. Motor. 
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hottest point of the tube, about one-fourih 
of the distance from the upper end of the 
tube. The temperature varied from 10° to 
15° over the extent of the catalyst. In 
each case the temperature of the furnace 
was raised to the desired temperature and 
held there for half an hour before admit- 
ting the hexadecene. 

The catalysts consisted of nickel and 
iron deposited upon pumice. The pumice, 
in pieces of 1-2 mm. diameter, was puri- 
fied by treating with hydrochloric acid and 
aqua regia, washed and dried, and ignited 
to dark-red heat before storing and again 
just before using. Water vapor in the 
pores affects the state of division and the 
character of the metallic catalyst during 
reduction. For each run 50 g. of pumice 
was used, forming a column 20-22 cm. in 
length in the tube. 

“The catalysts were prepared by Wes- 
son’s method (U. S. Pat. 1,143,390, June 
15, 1915). Exactly 5 g. of nickel sulfate 
was dissolved in 300 cc. of water, and just 
enough ammonia was added to throw out 
the nickel hydroxide without redissolv- 
ing it. One hundred fifty grams of pumice 
was turned into the water containing the 
flocculent precipitate. The mixture was 
filtered off and malaxated to make the 
nickel adhere to the pumice, dried, and 
heated to dark red in a quartz crucible. 
When iron was the catalyst, Fe (SQ,) 
7H:.O in equivalent quantity was decom- 
posed and deposited in the same way. The 
dried catalyst was placed in the furnace 
between two plugs of pumice and reduced 
by drawing hydrogen through, which hy- 
drogen had been carefully purified and 
contained no oxygen, carbon dioxide, or 
water vapor. For the nickel a temperature 
of 350° C. (662° F.) was used. Reduced 
below this temperature it is a very active 
catalyst, but very unstable. There is a 
question whether higher temperatures 
cause loss of activity. Reduction was as- 
sumed to be complete when no more watef 
droplets were deposited by the issuing gas 
in a capillary tube. The nickel required 
2-4 hrs. for reduction; the iron, 6-7. The 
iron was reduced at 450° C. (842° F.). 
The catalyst was allowed to cool in an 
atmosphere of nitrogen, and was used the 
following day. 

* * * 
Treating 


The Action of Sulfuric Acid on Un 
saturated and Aromatic Hydrocarbons. 
Ormandy and Craven. (J. I. P. T., Apt, 
1927, p. 311, Libr. Bull., U. O. P. Co., Vol 
2, No. 28, pps. 218-19.) 

In beginning this work, the aim ot 
which was to learn whether the aromatics 
in a petroleum spirit could be determined 
from the aromatic sulfonic acids formed 
on shaking with 98 per cent sulfuric acid, 
it was assumed that after shaking for half 
an hour with 3 vols. of 98 per cent acid 
the aromatics and olefines would go into 
solution leaving the open-and closed-chain 
paraffins. The .acid wash should contaif 
aromatic sulfonic acids and alky! hydro 
gen sulfates and when diluted with watet 
and boiled the latter should hydrolyz¢, 
giving a mixture of sulfuric acid and sul- 
fonic acids. The sulfonic acids could be 
determined as the barium salts. 

The method does not work in the pre 
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=n You cannot change the law of evaporation. It’s as 
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HERE acid valves leak and need con- 
tinual repairs, Duriron-Nordstrom plug 
valves greatly decrease losses and mainten- 
ance. [This valve combines the acid and 
abrasion resisting properties of Duriron with 
the internal lubricating features of the Nord- 


strom patent. 


If this valve sticks (as 
any valve will), a turn 
or two of the pressure 
screw will immediately 


free it. 


Quick opening and quick 
closing, this Duriron 
plug valve is ideally suit- 
ed for hard acid service 
in the refinery. 


Valve bulletin sent on 
request. Write for it. 












LUBRICATING 
PRESSURE SCREW 


LUBRICANT 
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ence of unsaturates. The olefins largely 
refuse to dissolve and are thrown out as 
saturated hydrocarbons, probably open- 
chain paraffins. Alkyl hydrogen sulfates 
are formed only in small quaritity from 
some unsaturates. Aromatic sulfonic acids 
to a great extent disappear when formed 
in the presence of olefines. 

Even in preliminary experiments upon 
mixtures containing only aromatics and 
saturates the barium precipitation was not 
successful unless neutralization and filtra- 
tion were carried out entirely in the cold, 
With a second lot of barium carbonate it 
was necessary to resort to the conductivity 
method in order to get consistent figures 
for the sulfonate present. 

From a mixture containing 20 per cent, 
aromatics and 20 per cent. amylene only 
14.4 per cent. of aromatics was removed 
with 98 per cent. sulfuric acid. Some 
amylene made from fusel oil had a density 
at 15° C. of 0.6611, na 1.3871, and bromine 
absorption (Hanus) of 233 per cent. After 
being run into 98 per cent. sulfuric acid 
below 20° C. and allowed to stand over 
night the density at 15° C. was 0.7641, 
n¢ 1.4362, and bromine absorption 4.2 per 
cent. The corresponding figures for a 
Kahlbaum amylene similarly treated were 
0.7727, 1.4329, and 1.4 per cent. The amy- 
lene from fusel oil was separated from the 
acid, fractionated, and _ the fraction 
studied. From their specific refractivities 
it was clear that they were chiefly open- 
chain paraffins. The Kahlhaum amylene 
after being shaken with 80 per cent sul- 
furic acid was separated and fractionated. 
From the study of the fractions it ap- 
peared that conversion to paraffins had 
not been as complete as in the previous 
case. 

When a mixture of amylene and ben- 
zene was subjected to the same treatment, 
the high densities and refractivities of the 
fractions indicated that phenyl groups had 
gone into the separated hydrocarbons. 
This phenylation probably explains the 
low results for aromatics in presence of 
unsaturates. 

Crude cracked spirit was fractionated 
and each fraction treated with an equal 
volume of 98 per cent. sulfuric acid in the 
cold. The first three fractions were un- 
doubtedly made up of paraffin compounds 
of boiling range similar to those from 
amylene. The specific refractivities of the 
two heaviest fractions suggested naph- 
thenes, but the quantities were too small 
for thorough examination. 

+ ££ * 


Filtration 


The Use of Bleaching Earths in the 
Mineral Oil Industry. Eckart. (Petro- 
leum Z. Nov. 10, 1928, p. 1441; Libr. Bull. 
U. O. P. Co., Vol. 3, No. 49). 

The specifically heavier earths retain 
less of the oil than lighter earths, because 
they contain larger proportions of crys 
talloid particles such as quartz, mica af 
feldspar particles. Crystalloids are wet by 
the oil only on the surface; colloidal clays 
absorb oil into the interior. An earth may 
hold back large amounts of oil in ome 
plant while in another, using the same 
earth but operated in a different mannet, 
the cakes contain much less oil. Tests © 
bleaching earths from different sources 
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as to their absorption power in well-op- 
erated refineries, by extracting the resi- 
dues, showed that brands with similar de- 
colorizing power contained the same 
quantity of oil. Permeability and filtering 
power depend upon fineness, but this is 
subordinate to geologic deposition and 
weathering. Clays which become kaolin- 
ized in weathering are not good filtering 
agents. The idea that activation raises the 
filtering power is incorrect. Natural 
earths, insofar as they are bleaching 
earths and not dried clays or kaolins, 
filter more repidly than the activated 
earths. Bleaching earths heated at 400°- 
600° C, (752°-1112° F.) have improved 
decolorizing action upon vegetable oils, but 
not upon mineral oils. This is explained 
by the flocking out of the mucilaginous 


No more leaks 


THE REFINER AND NATURAL GASOLINE MANUFACTURER 


and albuminous matter present in vege- 
table oils in the bleaching. This material 
either carries the color or acts as pro- 
tective colloid for the coloring matter. In 
mineral oils, and especially in paraffin oil, 
the coloring matter appears to -be in crys- 
talloidal form. Decomposition of the clay 
molecule, and with it loss-of activity, be- 
gin when heating is carried above 600° C. 
The earth may be heated to 180°-200° C. 
(356°-392° F.) if the material to be 
bleached will stand that temperature; but 
the period of heating must be held: with- 
in narrow limits; otherwise, the absorp- 
tion process easily becomes reversible. The 
use of basic earths has been recom- 
mended on the ground that they contain 
easily decomposed silicates. which would 
tend to neutralize the acid in the oil after 
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the acid and caustic treatment. But 
neither the weak acids in the acid resins 
nor any formed in the treatment of the 
mineral oils with acid would be capable 
of decomposing the silicates in raw 
bleaching earths. The zeolites are the only 
naturally occurring easily decomposed 
silicates. and they are not bleaching 
earths. : 
* * x 


Wax Removal 


Some Characteristics of Amorphous 
Wax.- Jones and Blachly.. (Swampscott 
Meeting, A. C. S., Sept., 1928.) The cen- 
trifugal process is best adapted to the 
separation of amorphous wax from oils; 
crystalline wax is suitably removed by 
filter. press. For the centrifuge process 
to -be successful the wax when precipi- 
tated and thrown down to the bottom of 
the centrifuge bowl must be sufficiently 
amorphous to be forced out of the bowl 
as fast as formed. The degree of amor- 
phousness depends. on the source of the 
petroleum, the fraction, that is, whether 
it is distillate or residue, the manner, and 
the degree of purifying. In general, the 
lighter fractions yield the harder, more 
crystalline wax, and the higher the frac- 
tion the more amorphous the wax. Zalo- 
ziecki, 40 years ago, advanced the theory 
that the wax exists originally in the pe- 
troleum as amorphous or protoparaffin; 
and that when it is distilled it is broken 
down into pyroparaffin, which is crystal- 
line. This theory has now been discredit- 
ed, particularly by the work of Buchler 
and Graves, who showed that the wax in 
a distillate is not changed from its original 
character. Their waxes obtained from 
distillates, which appear to have been 
hard and crystalline, differed only from 
the “protoparaffin” in being free from 
impurities. They crystallized in plates; 
only when impurities were present did 
the plates curl at the edges, forming 
needles. The work of Rhodes and Pad- 
gett, with their associates, helps to con- 
firm this. The difference between the 
two: kinds of waxes is probably difference 
in surface tension. Particles of amor- 
phous wax suspended in the oil will not 
adhere to a glass rod nor to the pipes of 
chilling liquid. Particles of crystalline 
wax do adhere, to the extent that effec- 
tive chilling can proceed no farther un- 
less the crystals are scraped off. The 
amorphous wax has the higher surface 
tension. The impurity which confers this 
property evidently has high boiling point 
and is an accompaniment of the asphaltic 
and coloring matters in the-oil. It appears 
to be adsorbed on the surface of the crys 
tals, increasing the surface tension. Cylin- 
der stocks from Wyoming crudes contain 
hard crystalline wax. If such stock 1 
diluted with naphtha and heated to dis- 
solve the wax and then cooled by 20-degret 
stages, the wax precipitates are successive 
ly softer and softer. The fact may be & 
plained by supposing that at the higher 
temperatures the substance conferring the 
amorphous quality is in true solution af 
is not adsorbed by the wax crystals; but 
at lower temperatures it passes into col 
loidal solution and is then taken up by the 
crystals. It is well known that in order 
to precipitate the wax for gravity settling 
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or centrifuging it must be all in solution 
including, probably, the substance caus- 
ing amorphousness. Ethylene dichloride 
as a substitute for naphtha has the advan- 
tage of a greater solvent action upon 
asphalt and coloring material; it would 
probably enable a harder wax to be 
thrown down. 
* * * 
OF PARTICULAR INTEREST TO 
THE CHEMIST 


Testing and Analysis 


Lawaczeck’s Viscosimeter. Erk. (Pe- 
troleum, July 1, 1928, p. 834. Libr. Bull., 
U. O. P. Co., Vol. 3, No. 29.) 

This instrument depends on the meas- 
urement of the time required for a weight 
to fall a certain distance through the 
liquid whose viscosity is to he determined. 
The liquid is placed in a tube which has 
two marks etched on its side and is en- 
closed in a larger tube, which serves as 
water jacket and also contains stirrer, 
thermometer, and heating element. The 
inner tube passes through rubber stop- 
pers in the ends of the outer and the 
while is held vertical by spring and sup- 
port. The cylindrical weight is introduced 
into the tube with care to avoid letting in 
air bubbles. The tube is closed and is 
then ready to operate by inverting and 
noting the time required for the weight 
to traverse the distance from one mark to 
the other. Three calibrated weights of dif- 
ferent diameters and different densities 
are provided. Viscosity=t (da—db) C, in 
which t= time, da and db density of the 
weight and the liquid being tested, re- 
spectively, and C is the constant for the 
weight used. The accuracy at room tem- 
perature is within 2 per cent. 

x * x 


The Chemical Analysis of Gasolines 
Bandte. (Erdol u. Teer, March 15, 1928 
f-a31;: Libr. Buil., VU. O. P: Co., Volt: 3, 
No. 14, p. 137.) 

Kattwinkel’s new reagent for deter- 
mining unsaturates, a mixture of boric 
and sulfuric acid, has not proved to be 
successful in mixtures containing a large 
percentage of these compounds. A con- 
siderable portion of the unsaturates is 
polymerized by the acids and remains in 
the gasoline layer. It is very doubtful 
whether any agency can be found for so 
controlling the action of the sulfuric acid 
that only acid-soluble compounds or prod- 
ucts of the unsaturates result, without 
also taking out aromatics. But if a sul- 
luric acid-phosphorus pentoxide mixture 
(Kattwinkel) is used, the unsaturates and 
aromatics are removed together. If the 
gasoline is mixed with an equal volume of 
‘tandard gasoline, the mixture treated 
with three parts of the acid reagent, the 
Whole allowed to stand for two to three 
hours, and the loss of volume of gasoline 
'tad—not the increase of volume of the 
aid—the volume percentage of unsatu- 
rates plus aromatics will agreed with those 
obtained by Riesenfeld and Bandte’s 
method with an accuracy of + 3 per cent 
100 per cent. sulfuric acid alone will not 
do this ; showing that the phosphorus pen- 
loxide not o nly removes the water but 

aS some specific catalyzing action. If 
the naphthenes are to he determined, how- 


A Gulf Publishing Company Publication 129 





7 XK ike shingles_ 






Silica-Graphite flakes lie flat 


—close together—over and under each other 


Thus an impervious film is formed—one that gives en- 
tire protection to every inch of surface under it. 


The pigment used in Dixon’s Silica-Graphite Paint is 
flake graphite which is combined by nature with silica. 
The vehicle is boiled linseed oil. Every experienced 
paint maker knows that this combination provides the 
most satisfactory paint protection. Every user of 
Dixon’s Silica-Graphite Paint knows this paint lowers 
their yearly painting costs by tenaciously clinging to 
and protecting surfaces to which it is applied in spite 
of moisture fumes, and other destructive conditions 
found in and about industrial plants. 


You'll be interested in our booklet 99-B. It tells the 
full story of this remarkable protective paint. 


JOSEPH DIXON CRUCIBLE COMPANY 


JERSEY CITY D N NEW JERSEY 


TRADE WH MARK 


Established 1827 


DIXON'S chentte PAINT 


Adequate Protection at Minimum Ultimate Cost 











130 THE REFINER AND NATURAL GASOLINE MANUFACTURER 





The 
EDELEANU PROCESS 


Refining with liquid Sulphur Dioxide 
NO loss of distillate 
NO production of acid sludge 


NO plant corrosion 


NO loss of SOz 


YIELDS highest grades of 
KEROSENE. 
TRANSFORMER OIL 
TURBINE OIL 
LUBE OILS 
WHITE OILS 
MEDICINAL OILS 


In use by leading refiners in the United States and foreign 
countries. For information write 


AGEFCI 


11 West 42nd St., New York, N. Y. 


* 














The Spiral Motion Is the Trick 


That’s why Hood’s Chemico Spiral 
Packing Rings have been selected by so 
many engineers. The center hole pre- 
vents choking and clogging. 


Made of acid-resisting shale—practi- 
cally indestructible. 


Used by all big producers because of 
the intensive movements. 


Samples on request 


B. MIFFLIN HOOD CO., DAISY, TENN. 














MARCH, 1929 


¢ 


ever, it is better to use Riesenfeld and 
Bandte’s method, though it is slower. 
a ae 
Determination of Aromatic Hydrocar- 
bons in Petrols by Means of the “Alcohol 
Value.” Dietrich. (Autotechnik, 16, 7, 
1927.) B. C. A.-B., Dec. 7, 1928. p. 882.) 
The aromatic hydrocarbon content of 
a petrol can be obtained with sufficient 
accuracy for practical purposes from its 
“alcohol value,” i.e., the critical dissoly- 
tion temperature of a mixture of seven 
pts. (by wt.) of the petrol with three pts, 
of 96 per cent. alcohol. The method can- 
not be applied to petrols containing an 
abnormally high content of unsaturated 
hydrocarbons, but is not appreciably af- 
fected by the amounts usually present in 
straight-run petrols. An approximate idea 
of the naphthene content of the petrol 
can be obtained from the “alcohol curve.” 
A relationship exists between the tendency 
of a petrol to “knock” and its “alcohol 
value.” 
* * x 
Determination of Unsaturated I1ydro- 
carbons in Gasoline by Means of Bromine. 
Zd’arsky. (Chem. Obsor 3, 165-8-205-10 
(1928) ; C. A. Nov. 20, 1928, p. 4782.) 
The absorption of bromine by gasoline 
depends (1) on the time of action of 
bromine on the gasoline, (2) on the ratio 
of gasoline to bromine and (3) on the 
method of shaking. Bromine separated 
from 0.1 N potassium bromide and po- 
tassium bromate solution by means of su!- 
furic acid (20 per cent) does not react 
readily with Kahlhaum’s normal gasoline 
in the absence of light, but a remarkable 
absorption takes place on using 0.1 N 
bromine water. The solution turns acid, 
the acidity being approximately directly 
proportional (till about half- of bromine 
solution is used up) to the quantity of 
bromine consumed. The action of bro- 
mine on gasoline hydrocarbons is, there- 
fore, not a simple addition of bromine 
by unsaturated hydrocarbons. The for- 
mation of hydrobromic acid indicates also 
that the formation of hydrobromous acid 
and brominated hydrocarbons or that 
other complicated reactions are taking 
place. An apparatus is described for as- 
suring the exact measurement of bromine 
water and a small bottle with a funnel 1s 
devised for eliminating the loss of bro- 
mine during the experiments. 
a 
Results of Research and Investigational 
Work 
A Theory of the Formation of Petro- 
leum Hydrocarbons. Gaedicke. (Allgem 
Osterr. Chem. u. Tech. Zeit., Sept. | 
1927. Petr. Times, Oct. 22, 1927, p. 78 
Libr. Bull., U. O. P. Co., Vol. 2, No. % 
p. 414.) a 
There is more or less radio-activity " 
all surface rocks and all petroleum de- 
posits show relatively high radio-activily: 
Helium, a decomposition product of ™ 
dium, is found in nearly all natural gas. 
Gamma uranium rays have the power 
decompose: water and the hydrogen thus 
generated unites with the carbonaceol 
matter present. Thus the hydrocarboms 
found in situations where water is plentt 
ful contain the highest percentages “! 
hydrogen. The heavier petroleum hydro- 
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carbons and those of coal were probably 
formed from woody carbonaceous matter 
where the carbon was less accessible to 
hydrogen and where perhaps less water 
was present. These hydrocarbons are rel- 
atively poorer in hydrogen. 

For the purpose of locating oil de- 
posits, shallow wells could be drilled over 
a region and the radio-activity measured 
in each. The areas of high activity thus 
located would probably turn out to be co- 
incident with those of higher tempera- 
ture, the location of which Werner sug- 
gests as a means of finding oil; and the 
holes would not require to be so deep. 

* *k Ok 
Motor Fuels 


National Fuels Show of 1927. M. Raous. 
(L’Industrie des Voies Ferrees et des 
Transports Automobiles, Vol. 21, No. 248, 
Aug., 1927, pp. 362-69. Mech. Eng., Vol. 
49, No. 11, p. 1274.) 

Describes and discusses auto motors 
using fuels other than pure gasoline, also 
data on fuel value of alcohol, mixtures of 
alcohol and gasoline, heavy oils, various 
patented mixtures such as Cosmoline, Ke- 
tol, etc., and compressed producer or oil 
gases; considers results very satisfactory 
and promising to reduce fuel imports. 

* Ok Ok 


Detonation. Watmough. (Automobile 
Engr., Vol. 17, Nos. 229, 230, 231, 233, 235 
and 236, June, July, Aug., Oct., Nov. and 
Dec., 1927, pp. 207-211, 260-263, 306-311, 
385-388, 457-461, and 500-565. 

In anticipation of later evidence it can 
be stated that rate of pressure rise in 
enclosure synchronizes with flame travel, 
and later in turn responds to resistance 
to its inflammatory progress; turbulent 
propagation of flame; flame travel in 
gasoline mixtures; true uniform propaga- 
tion of flame. Radiation of energy; influ- 
ence of engine design. Practical “effect” 
and theoretical “cause;” detonation dy- 
namics; catalysis and detonation; trans- 
mission of detonative energy; classifica- 
tion of detonation theories. 

* * Ox 
Lubricants and Lubrication 

Viscosity of Lubricants Under Pres- 
sure. Hersey and Shore. (Mech. Eng. 
Vol. 50, No. 3, pp. 221-32.) 

The five oils selected for this investi- 
gation are believed to be typical of the 
better-known classes of animal, vegetable, 
paraffin-base, naphthene-base, and blend- 
ed oils. The maximum pressures and tem- 
peratures reached were respectively about 
4000 kg. per sq. cm. (57,000 Ib. per sq. 
in.) and 140 degrees cent. (284 deg. fahr.). 
Lard oil solidifies abruptly on passing 
through a critical pressure which, at 22 
deg. cent. (71.6 deg. fahr.), is about equal 
to 1550 kg. per sq. cm. (22,000 Ib. per sq. 
in.). The paraffin-base oil shows a some- 
what similar effect. For all of the oils 
tested except, notably, lard oil, it was 
found that the temperature coefficient 
of viscosity is considerabiy increased un- 
der moderately high pressures. These and 
other facts brought out in the paper may 
have numerous applications in future lu 
brication research, and have been thought 
by the Special Research Committee om 
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POSITIVE DISPLACEMENT OSCILLATING PISTON 


OIL METERS | 


FOR PETROLEUM AND ALL ITS LIQUID 
PRODUCTS 


Entirely different from any other type of oil meter 


Ghe EMPIRE 


In successful use for over forty years. Never equaled 
for lasting accuracy. Easy to install and operate. 
Very low in maintenance cost. Invaluable for Re- 
finery work. All sizes from 5” to 6” inclusive. 








Send for fully descriptive circular 


Made to withstand working pressures of 300 pounds and EMPIRE information sheet, 
to the square inch. Standard types for general use and let us make Poagesesremang <i 
will sustain 150 pounds. Special types for still higher for yout putenne Sere toe 


is quite without obligation. Ask 
pressures and for special requirements. for Form R. : 


NATIONAL METER COMPANY 226572942 “4% 
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Roto air-driven Cleaner for Oil Still Tubes, made 
in sizes for 3” tubes and larger. 





Roto Still Type Drill Head Roto Unit Drill Head 





THE ROTOCO. “Se NEWARK, N. J. 





























Mention Where You Saw the Advertisement 








134 THE REFINER AND NATURAL GASOLINE MANUFACTURER 













gh 


Vv 


Pittsbur: 
oils 


PRESSURE 
— 








site: . ed Pre cs 











Sete ansencsascsaaea nInnSSSSoaeeoneeeeeEERT oe 


ENDS DRAWN TO [4 DIA. AS SHOWN 

















ee» i ee : 4 14 STD. PIPE THRO: 
Let us quote on your requirements 


Pittsburgh Pipe Coil & Bending Co. 


P. O. Box 975, PITTSBURGH, PA. 




















at tant 


For Remote Control 


of Liquid Levels in Refining 


if 


HE rate of flow from Stills, 

Vaporizers, Bubble Towers and 
Dephlegmators must be controlled 
in order to maintain the necessary 
level of the contained condensates. 
The sure, safe and satisfactory sys- 
tem of exercising remote control is 
represented by the horizontal-float 
type VIGILANT Liquid Level Reg- 


ulator. Details upon request. 








Chaplin-Fulton Mfg. Co. 


28-40 Penn Avenue 
PITTSBURGH, PA. 





VIGILANT 


LIQUID LEVEL 


REGULATORS 
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Lubrication to be of particular interest jp 
the study of oiliness phenomena. 

A Lubricant for High Temperatures. 
(La Rev. Petrol., Nov. 10, 1928, p. 1581; 
Libr. Bull., U. O. P. Co., Vol. 3, No. 48.) 

The Standard Oil Development Com- 
pany has produced a lubricant which js 
especially resistant to high temperature 
by adding a lead aryl or alkyl which is 
entirely soluble in the oil, for instance 
tetraethyl lead. In order to _ prevent 
harmful effects from the lead an organic 
halide may be added, as ethylene dibro- 
mide. The proportions of lead may vary 
from 0.25 to 2 per cent., and 2 parts of 
ethylene dibromide to 3 parts of tetraethy| 
lead, by volume, is a suitable proportion, 
The oils so treated may be of mineral, 
animal or vegetable origin. 

* *k x 

Properties of Lubricating Oils. Martin. 
(Liverpool Eng. Soc. —Trans., Vol. 48, 
1927, pp. 65-75 and (discussion) 76-81.) 

Notes on properties of fuel and lubri- 
cating oils and results. 

* * * 

Lubrication of  Power-Transmission 
Equipment. Brewer. Indus. Engr., Vol. 
85, No. 10, Oct., 1927, pp. 471-476.) 

Lubrication of anti-friction bearings, 
gears, chain drive, etc. 

* ok x 

Theory and Practice of Steam Cylinder 
Lubrication. (Lubrication, Vol. 13, No. 8, 
Aug., 1927, pp. 86-96.) 

Consideration of operating conditions 
which must be met by cylinder oil; re- 
quirements of specific types of engines; 
types of lubricants and methods of appli- 
cation; types of lubricators and principles 
involved in delivery; superheat condi- 
tions; determination of effective lubri- 
cation. ae 


Oils as Quenching Media for Steels. 
(Forging—Stamping—Heat Treating, Vol. 
13, No. 8, Aug., 1927, p. 326.) 

Discussion of use of vegetable and min- 
eral oils with slight reference to proper- 
ties imparted by air. 





The North American Car Company has 
recently placed an order with the Pressed 
Steel Car Company of Pittsburgh for 500 
new tank cars. Of particular note is the 
fact that these cars are to be equipped 
with Young Bottom Outlet Valves, re- 
cently announced by the manufacturer in 
these columns. 

The placing of this order for Young 
Valves coincides with the great interest 
shown for this type of valve among ship- 
pers of liquids which are hard to hold by 
the usual means. Its construction is based 
upon a three way seal principle which 
overcomes the usual troubles encountered 
with metal to metal closures, and pre- 
vents leakage. It also eliminates shortage 
claims, reduces loss of time at loading 
rack and cuts maintenance costs to a mir 
mum. 

William A. Haven, for the past 10 years 
connected with the Republic Iron & Stee! 
Company, Youngstown, Ohio, as superit 
tendent of blast furnaces, has recently re 
signed to become associated with Arthur 
G. McKee & Company, engineers and 
contractors, Cleveland. He has been made 
a vice-president of the latter company. 
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LAGONDA cleaners are on the job in refineries, 
successfully removing scale and carbon deposits 
from the various tubes and pipes which require 
cleaning. Our experience will be a help to you in 
fitting the proper cleaner and cutter head to your 
requirements. LAGONDA cleaners are designed in 
various types to meet every kind of tube cleaning 
service a refinery engineer can demand. They con- 
stitute a complete refinery tube cleaning service. 


Write for the LAGONDA Cleaner Bulletin. 





Air driven cleaner with long surface 
cutter head for still tubes. 





Cleaner for 2” curved pipe as in 
residuum lines. 





Cleaner as used in 754” I. D. curved 
vapor lines. 


agonda 


SPRINGIIELD. O1/Q 


CLEVELAND 
CNCINNATL DETROIT, SYRACUSE. BALTIMORE . 
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Soak~then rinse clean 
ECLAIMING old equipment is sometimes a 


costly process when every article must be 
scraped and scrubbed by hand. This practice 
can be avoided by cleaning the Oakite way. 


From pipefittings and valves to drilling en- 
gines and rotary tables—no matter what the 
equipment may be, you can clean it rapidly and 
thoroughly by simply soaking in a tank contain- 
ing a solution of an Oakite material. The vigor- 
ous, powerful cleaning action does practically 
all the work. Dirt, oil and grease are quickly 
loosened so that rinsing leaves surfaces abso- 
lutely clean. 


Ask our nearby Service Man to call and show 
you how Oakite materials and methods can save 
you money by taking the effort out of your 
cleaning. No obligation. 


Manufactured only by 
OAKITE PRODUCTS, INC., 50B Thames St., NEW YORK, 


Oakite Service Men, cleaning specialists, are located at 


Albany, N. Y., Allentown, Pa., *Atlanta, Altoona, Pa., Baltimore, *Boston, Bridgeport, 
*Brooklyn, N. Y., Buffalo, *Camden, N. J., Canton, O., Charlotte, N. C., 
Chattanooga, Tenn., *Chicago, *Cincinnati, *Cleveland, *Columbus, O., *Dallas, 

*Davenport, *Dayton, O., Decatur, Ill., *Denver, Des Moines, *Detroit, Erie, 
Pa., Fall River, Mass., Flint, Mich., Fresno, Calif., *Grand Rapids, Mich 
Harrisburg, Pa., Hartford, *Houston, Texas, *Indianapolis, *Jackson- 

ville, Fla., *Kansas City, Mo., *Los Angeles, Louisville, Ky., Madison, 
Wis., *Memphis, Tenn., *Milwaukee, *Minneapolis, *Moline, TIIl., 
*Montreal, Newark, N. J., Newburgh, N. Y., New Haven, *New 
York, *Omaha, Neb., Oshkosh, Wis., *Oakiand, Cal., *Phila- 
delphia, Phoenix, Ariz., *Pittsburgh, Pleasantville, N. WF 
Portland, Mée., *Portland, Ore., Poughkeepsie, N. Y., Provi- 
dence, Reading, Pa., Richmond, Va., *Rochester, N. Y., 
Rockford, IIL, *Rock Island, Sacramento, San Francisco, 
*Seattle, Springfield, Mass., South Bend, Ind., *St. 
Louis, *St. Paul, Syracuse, N. ¥., *Toledo, *Toronto, 
Trenton, *Tulsa, Okla., Utica, N, Y., *Vancouver, 
B. C., Waterbury, Conn., ‘Wichita, Kan., 
Williamsport, Pa., Worcester, Mass. 






*Stocks of Oakite materials are carried in these cities. 
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White Star Refining Company, Detroit, 
has under construction a 6000-barrel re- 
finery at Trenton, Michigan, retaining 
Arthur G. McKee & Company as engi- 
neers for the design and supervision of the 
plant. 


This plant will run Mid-Continent crude 
delivered by pipe line from near-by main 
lines. 

Equipment will consist of two 3000-bar- 
rel pipe still distillation units for topping, 
and the residue will be run to the Dubbs 
units for final processing. 

The water supply for the refinery will 
‘be located about three miles from the 
Detroit River, carried from the river to a 
reservoir, which will be equipped with 
cooling tower regulating the amount of 
makeup water required for the plant when 
in operation. 

Operation of the plant is expected to 
begin by May 1. 


An office of the Mine Safety Appliances 
Company of Pittsburgh is being opened in 
Tulsa. H. W. Richards will be in charge 
of the new office. 


A. G. Riley, Chicago district sales man- 
ager of The Babcock & Wilcox Tube 
Company, was a recent visitor in Tulsa. 
Babcock & Wilcox have opened offices at 
507 Philtower Building in Tulsa. Paul 
Edkin has returned to Tulsa after a year’s 
study at the company mills in Beaver 
Falls, Pennsylvania, and will be salesman 
in that district. 
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The Campbell Engineering Co. 
Short Hills, N. J. 
Manufacturers of the TAR BABY BURN- 


ER, to handle Fuel Oils, Water, Gas Tar, 
Acid Sludge, and Residue Fuels. 


Without obligating us in any way, 

lease send information on ( ) the 

fatermelon Type of Steam Control for 
Oil Stills; ( ) the Pumpkin Seed Type, 
( ) the Tar Baby Oil Burner for burn- 
ing residue and other fuels. 


Name 











BEAUMONT PARKS DEAD 

While in South America, February 24, 
Beaumont Parks, vice president in charge 
of manufacturing for the Standard Oil 
Company (Indiana), died suddenly at 
Maracaibo, Venezuela. His death fol- 
lowed a cerebral hemorrhage. 

Mr. Parks was on an inspection trip of 
properties owned by subsidiary companies 
of the Standard Oil Company (Indiana.) 

He spent practically all his career, after 
leaving college, with the Standard Oil 
Company (Indiana). His first work was 
that of timekeeper: at the Whiting refin- 
ery. Jater he held departmental positions 
and then became an executive and then 
succeeded to a directorship in charge of 
manufacture. 





P. N. Guthrie, vice-president of the 
Reading Iron Company, delivered a talk 
February 14 before the Eastern Supply 
Association convention at the Hotel Astor, 
New York City. He announced the estab- 
lishment of the company’s re-sale policy, 
effective March 1. The ultimate aim of 
this policy, according to Mr. Guthrie, is 
to possibly eliminate the destructive ten- 
dency toward ruinous prices. 





Reading Iron Company, Reading, Penn- 
sylvania, manufacturers of wrought iron 
pipe, has recently announced the estab- 
lishment of a district sales office at New 
Orleans. This office will be under the 
direction of George E. Tyson and will be 
located at 1216 Hibernia Bank Building. 
Mr. Tyson has been transferred to New 
Orleans from the Reading district. 





Allen Wiseman, formerly superintendent 
in charge of the two natural gasoline 
plants owned by the Marland Refining 
Company in the Texas Panhandle, is now 
plant superintendent for the Trinity Na- 
tural Gasoline Company, Fort Worth, 
Texas. 





W. K. Kirby, 309 American Exchange 
Bank Building, Dallas, has been named 
by C. H. Wheeler Manufacturing Com- 
pany of Philadelphia to handle this com- 
pany’s heat exchangers, oil vapor con- 
densers, Leach Fracto condensers and like 
products for refineries in Texas, Louisi- 
ana, Arkansas and Oklahoma. 





The Terry Steam Turbine Company of 
Hartford, Connecticut, has announced the 
appointment of the Smiley Equipment 
Company, 202 Carmer Building, Kansas 
City, as its district representative for 
Terry turbines, gears and shaft couplings. 





Merco Nordstrom Valve Company has 
opened offices at 2842 West Grand Boule- 
vard, Detroit, and in the Clark Building, 
Pittsburgh; and the Los Angeles offices 
were removed in January from the Union 
Bank Building to 556 S. San Pedro Street 
in order to furnish greater facilities. The 
Merco Nordstrom Valve Company now 
has offices in 12 cities and agencies in 
most of the principal cities. 
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BOLEN ABSORBS EASON 
COMPANY : 

Bolene Refining Company has been con. 
solidated with the Eason Oil Company, 
both of Enid, Oklahoma. The Eason 
concern, a sales company, was controlled 
by T. T. Eason, who is president of Bo- 
lene Refining Company. The Bolene 
Company, which has a refinery at Enid, 
will continue operations of the Eason bulk 
and retail stations under the Bolene ban- 
ner. 

Officials of Bolene Refining Company 
are T. T. Eason, president; James Mont- 
gomery, secretary, both of Enid; and D, 
M. Montgomery, Roy Montgomery and 
T. L. Wade, all of Marlow, Oklahoma, © 
directors. Mr. Eason also is president of 
the Healdton Oil & Gas Company, one of = 
the larger independent oil producing con- 
cerns of the Mid-Continent. 








Pioneers 


IN THE 
Development 
of 


FORGED 
STEEL 
FLANGES 


MADE IN 
HOUSTON 


Boiler Flanges 
Tank Flanges 
Pipe Flanges 
RIVETS 
Boiler Tubes 





HARRISBURG PIPE 
& PIPE BENDING CO. 
OF TEXAS 
Sawyer and Winter Sts. 


HOUSTON, TEXAS 




















